SEQUENCE LISTING 



<110> 



E.I. duPont de Nemours and Company inc. 
Meyer, Knut 
Dhugga, Kanwarpal 



<120> Method to Produce para-Hydroxybenzoi c Acid in the Stem Tissue of 
a Plant 

<130> CL2314 US NA 

<160> 83 

<170> Patentln version 3.2 

<210> 1 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 1 

actatttcat atggcgccac aagaacaag 29 



<210> 2 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 



<210> 3 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 3 

ccatgagcac atacgaaggt cgctgg 26 



<210> 4 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 



<400> 2 

ggttgaaatc aagcttcaca atcccatttg 



30 



<400> 4 

tcagcgcttg atggcttgca ggcc 



24 



<210> 5 

<211> 833 

<212> DNA 

<213> Pseudomonas putida 



<400> 5 
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ccatgagcac atacgaaggt cgctgggcta ccgtgaaggt cgaactggag tcgggcattg 60 

cctgggtcac cctcaaccgg ccggaaaagc gcaatgcaat gagccccacg ctgaaccggg 120 

aaatggtcga cgtgctggaa accctggaac aggacggcga agccggggtg ctcgtgctga 180 

ccggcgcggg tgaatcgtgg acggcaggca tggacctgaa ggaatacttc cgtgaggtgg 240 

acgccggccc ggaaatcctc caggaaaaaa tccgccgcga tgcctcgcaa tggcaatgga 300 

ggctgctgcg catgtacgcc aagccgacta tcgccatggt caacggctgg tgctttggcg 360 

gcggcttcag cccgctggtg gcctgcgacc tggccatctg tgccgacgag gccacctttg 420 

gcctgtcgga aatcaactgg ggcatcccac cgggcaacct ggtcagcaaa gccatggccg 480 

ataccgttgg ccaccgccag tcgctgtact acatcatgac cggcaagact ttcggcgggc 540 

ctaaagctgc cgagatgggg ctggttaacg agagcgtgcc gctggcgcaa ttgcgcgacg 600 

tcacccgcga actggcgctc aacctgctgg aaaagaaccc ggtggtgctg cgtgcggcca 660 

agaacggttt caagcgctgc cgcgaactga cctgggagca gaacgaagac tacctgtacg 720 

ccaagctcga ccagtcccgt ctgctggaca ccgaaggtgg gcgcgagcag ggcatgaagc 780 

agttcctcga cgacaagagc atcaagccag gcctgcaagc catcaagcgc tga 833 

<210> 6 
<211> 276 
<212> PRT 

<213> Pseudomonas putida 
<400> 6 

Met Ser Thr Tyr Glu Gly Arg Trp Ala Thr val Lys Val Glu Leu Glu 



ser Gly lie Ala Trp val Thr Leu Asn Arg Pro Glu Lys Arg Asn Ala 
20 25 30 

Met Ser Pro Thr Leu Asn Arg Glu Met val Asp val Leu Glu Thr Leu 
35 40 45 

Glu Gin Asp Gly Glu Ala Gly Val Leu Val Leu Thr Gly Ala Gly Glu 
50 55 60 

Ser Trp Thr Ala Gly Met Asp Leu Lys Glu Tyr Phe Arg Glu val Asp 
65 70 75 80 

Ala Gly Pro Glu lie Leu Gin Glu Lys lie Arg Arg Asp Ala Ser Gin 
85 90 95 

Trp Gin Trp Arg Leu Leu Arg Met Tyr Ala Lys Pro Thr lie Ala Met 
100 ~ 105 110 

val Asn Gly Trp Cys Phe Gly Gly Gly Phe Ser Pro Leu val Ala Cys 
115 120 125 

Asp Leu Ala lie Cys Ala Asp Glu Ala Thr Phe Gly Leu Ser Glu lie 
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130 



135 



140 



Asn Trp Gly lie Pro Pro Gly Asn Leu val ser Lys Ala Met Ala Asp 
145 150 155 160 

Thr Val Gly His Arg Gin Ser Leu Tyr Tyr lie Met Thr Gly Lys Thr 
165 170 175 

Phe Gly Gly Pro Lys Ala Ala Glu Met Gly Leu Val Asn Glu Ser val 
180 185 190 

Pro Leu Ala Gin Leu Arg Asp val Thr Arg Glu Leu Ala Leu Asn Leu 
195 ^ 200 205 

Leu Glu Lys Asn Pro val Val Leu Arg Ala Ala Lys Asn Gly Phe Lys 
210 215 220 

Arg cys Arg Glu Leu Thr Trp Glu Gin Asn Glu Asp Tyr Leu Tyr Ala 
225 ~ 230 235 240 

Lys Leu Asp Gin Ser Arg Leu Leu Asp Thr Glu Gly Gly Arg Glu Gin 
245 250 255 

Gly Met Lys Gin Phe Leu Asp Asp Lys Ser lie Lys Pro Gly Leu Gin 
260 265 270 

Ala lie Lys Arg 
275 

<210> 7 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 
<400> 7 

catatgagca catacgaagg tcgc 

<210> 8 

<211> 27 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 8 

aagcttcagc gcttgatggc ttgcagg 

<210> 9 

<211> 24 

<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Primer 
<400> 9 

aagcttgcgc ttgatggctt gcag 

<210> 10 

<211> 289 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> His-tagged hchl variant 

<400> 10 

Met Ser Thr Tyr Glu Gly Arg Trp Ala Thr Val Lys Val Glu Leu Glu 
1 5 10 15 

Ser Gly lie Ala Trp Val Thr Leu Asn Arg Pro Glu Lys Arg Asn Ala 
20 25 30 

Met Ser Pro Thr Leu Asn Arg Glu Met val Asp Val Leu Glu Thr Leu 
35 40 45 

Glu Gin Asp Gly Glu Ala Gly val Leu val Leu Thr Gly Ala Gly Glu 
50 55 60 

Ser Trp Thr Ala Gly Met Asp Leu Lys Glu Tyr Phe Arg Glu val Asp 
65 70 75 80 

Ala Gly Pro Glu lie Leu Gin Glu Lys lie Arg Arg Asp Ala Ser Gin 
85 90 95 

Trp Gin Trp Arg Leu Leu Arg Met Tyr Ala Lys Pro Thr lie Ala Met 
100 ~ 105 110 

val Asn Gly Trp Cys Phe Gly Gly Gly Phe Ser Pro Leu val Ala Cys 
115 120 125 

Asp Leu Ala lie Cys Ala Asp Glu Ala Thr Phe Gly Leu Ser Glu lie 
130 135 140 

Asn Trp Gly lie Pro Pro Gly Asn Leu val Ser Lys Ala Met Ala Asp 
145 150 155 160 

Thr Val Gly His Arg Gin Ser Leu Tyr Tyr lie Met Thr Gly Lys Thr 
165 170 175 

Phe Gly Gly Pro Lys Ala Ala Glu Met Gly Leu Val Asn Glu Ser Val 
180 185 190 

Pro Leu Ala Gin Leu Arg Asp val Thr Arg Glu Leu Ala Leu Asn Leu 
195 ~ 200 205 

Leu Glu Lys Asn Pro Val val Leu Arg Ala Ala Lys Asn Gly Phe Lys 
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220 



Arg Cys Arg Glu Leu Thr Trp Glu Gin Asn Glu Asp Tyr Leu Tyr Ala 

225 230 235 240 

Lys Leu Asp Gin Ser Arg Leu Leu Asp Thr Glu Gly Gly Arg Glu Gin 

245 ~ 250 255 

Gly Met Lys Gin Phe Leu Asp Asp Lys Ser lie Lys Pro Gly Leu Gin 

260 265 270 

Ala lie Lys Arg Lys Leu Ala Ala Ala Leu Glu His His His His His 

275 280 285 

His 



<210> 11 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 11 

caactatttt tatgtatgca agagtcagc 29 

<210> 12 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 12 

ccatggttta tgagctgcaa acacac 26 

<210> 13 
<211> 1220 
<212> DNA 

<213> Arabidopsis thai i ana 
<400> 13 

caactatttt tatgtatgca agagtcagca tatgtataat tgattcagaa tcgttttgac 60 
gagttcggat gtagtagtag ccattattta atgtacatac taatcgtgaa tagtgatatg 120 
atgaaacatt gtatcttatt gtataaatat ccataaacac atcatgaaag acactttctt 180 
tcacggtctg aattaattat gatacaattc taatagaaaa cgaattaaat tacgttgaat 240 
tgtatgaaat ctaattgaac aagccaacca cgacgacgac taacgttgcc tggattgact 300 
cggtttaagt taaccactaa aaaaacggag ctgtcatgta acacgcggat cgagcaggtc 360 
acagtcatga agccatcaaa gcaaaagaac taatccaagg gctgagatga ttaattagtt 420 
taaaaattag ttaacacgag ggaaaaggct gtctgacagc caggtcacgt tatctttacc 480 
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tgtggtcgaa 


atgattcgtg 


tctgtcgatt 


-*- -4- — » — . -»— -A- — . J_ A. 

ttaattattt 


ttttgaaagg 


ccgaaaataa 


540 


agttgtaaga 


gataaacccg 


cctatataaa 


ttcatatatt 


ttcctctccg 


ctttgaattg 


600 


tctcgttgtc 


ctcctcactt 


tcatcagccg 


A- -4- -4- -4- M «^ — * — - ,4_ 

t t ttgaatct 


ccggcgactt 


gacagagaag 


660 


aacaaggaag 


aagactaaga 


gagaaagtaa 


gagataatcc 


aggagattca 


ttctccgttt 


720 


-4- "i ~» -4- g -1— 

tgaa icitcc 


-4- «— * -4— -4— -4- 

rcaa lc tea l 


/— -4- -*- ^— /* ^— 

ct tctxccgc 


-*- y 4 4- 4— -4— s— 

tCtttCtttC 


caaggtaata 


ggaactttct 


780 


/~t -t- /— 't- ^ *~ -•- +- 
ggaicidcii 


-4— -«% -4— -4- -4- -4- y~. /-. 

Lai l xgc rgg 


atctcga tct 


tgttttctca 


— i -4- -4- -4- >— 4- -4- « -» 

atttccttga 


gatctggaat 


840 


■*- /— /~, -4- -4- -♦- -» 

ICgiLLddTt 


tggatctgtg 


aacctccact 


-» — » — • -4- -4- -4~ -4— -4- 

aaatcttttg 


gttttactag 


aatcgatcta 


900 


agtxgaccga 


ncagt rage l 


cgattatagc 


taccagaatt 


tggcttgacc 


ttgatggaga 


960 


garcca ug l c 


catgttacct 


gggaaatgat 


ttgtatatgt 


gaattgaaat 


ctgaactgtt 


1020 


gaagttagat 


tgaatctgaa 


cactgtcaat 


gttagattga 


atctgaacac 


tgtttaagtt 


1080 


agatgaagtt 


tgtgtataga 


ttcttcgaaa 


ctttaggatt 


tgtagtgtcg 


tacgttgaac 


1140 


agaaagctat 


ttctgattca 


atcagggttt 


atttgactgt 


attgaactct 


ttttgtgtgt 


1200 


ttgcagctca 


taaaccatgg 










1220 



<210> 14 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 14 

tcatgagcac atacgaaggt cgc 23 

<210> 15 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 15 

gagagcatcc atatgagcac atacgaaggt cgc 33 

<210> 16 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 16 

cgcagcgtca agettcageg tttatacget tgc 33 

<210> 17 

<211> 2771 

<212> DNA 

<213> Arabidopsis thai i ana 

<400> 17 
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y dy L.dy dddd 


nanaa/i^"t~a"l~ 
y dy ddy L LdL 


a ana /~ a n "t~ +" 
ddydLdyLL L 


Ly LdLy LLLL 


ttnarratta 
L LydLLd L Ld 


rananatnnn 

LdydydLyyy 




LdCydLdydC 


■4- -4- -fr- ft ft -3 /~i T #-| -t - 

niggagagi 


igngcagga 


ca caagag id 


agagag lag 1 


ft ft "4- -4- -|— -4- ^— »^ 

ggicnaica 




a f~"t~1~na a n "t~ /~i 
dLL LyddLj uy 


LddyddCddL 


/*i a /*i ^ /~ a "a+-/ia 

gagicaaiga 


ciacgigcag 


gacaiiggac 


aiaccg ig ig 


loU 


1 _ "t"r , 1-1- - t-"t-riria 
LLLLLLiyyd 


iigdddigii 


g 1 1 icgaagg 


gcignagu 


/~« *^ ■4— "4— +■ a ^ «^ 

gaig l xgaaa 


— > /*t -4* -4— /-« — * «^ 

a iagg l igaa 




nttnaata at 
y L LyddLddL 


ycdLy L Ly d L 


~j -4- —\ /~\ +- aata 
dldyidddld 


icaaiggiaa 


laiincica 


-4- -4- -4— y~ *~ — » — » -» 

l l icccaaaa 


ann 
3VJU 


rtraaatnat 
LLLdddLydL 


atratttaar 
dICdIIIaaC 


tataaa^^aa 
IdldddCIdd 


cgiaaacigi 


igacaaiaca 


c l ia egg l ta 




dddd L l Ly y d 


ntrttntttt 

y LLLLy LLLL 


antatarnta 
dy LdLdCy Ld 


icaccaccgc 


acggincaa 


aaccaca iaa 




L Ly LdddLy L 


■t~ a "t~ *t~ pin a a a a 
Ld L Ly y dddd 


LdgddLlLyC 


a a - t"a/~/"i^a+ -- t* 
ddldCgidll 


giaiinggi 


aaaca rage l 


4oU 


CLdayLLLCT. 


aa^a^a^aa/i 
ddldldlddy 


/— -4— /— -4- ^— — 1 — * — 1 — » 

ClCICddCdd 


i iciggc xaa 


"tggtcccaag 


taagaaaagc 


540 


LLaLy LdL Ly 


Lddggicdig 


dICICddddd 


f ft ~* ft ft ft ft ^ « 


ft -4- /-1 — 1 — t -4- -» -4- 

g iggaa iac l 


aacaigagga 


cr\r\ 


naaantaann 
ydddy Lddyy 


LydLdddLLL 


nggggcaai 


agiggtggat 


atggtgggga 


ggtaggtagc 


bbO 


at rat ttrtr 
d Ltd L LLL.LL. 


Lddy L Ly L Ly 


+Tt , 1" + /rntnn 

icnicgigg 


■♦"a '3-f _ /~i/~i-t""5/~i/^ 

laaiggiagg 


ig eg ic lc ic 


tttatattat 




ttattartar 
LLdLldLLaL 


■f- s~ 1 +- +• ft +■ ta a a 
ICdligiddd 


-i — i — 1^- -1 — 1 — 1 — 1 — 1 — •— 

IIICIIIIII 


ciacaa l ng 


tttctgactc 


caaaatacgt 


780 


raraaatata 
LdLdddLdLd 


a+"ar~"f~ann^a 
dLdLLdyyLd 


aataattatt 
ddlddlldll 


ttattataan 

nanaiaag 


icaaiagagi 


-4— -4— -4— -4— -4— — ^ 

ggitgt tgta 


o40 


dddLLydLLL 


LIiydlaLiy 


aaana/rt~^/~a 

daagag iicd 


+■ /-« — * f~ ft ft ^ ft 
iggacggaig 


igiaigcgcc 


aaaiggtaag 


yuo 


r~/~/~"t~"f~/"i't~a /— -4- 
LLLL Ly LdL L 


f~i ■+- f~* t~ t~ i~\ t~ t~\ e~ r\ 

gigccgcgcg 


tatattttaa 
Idldlllldd 


ccaccaciag 


-4- -4— /~» -1— -t- ^ — -t— ^ — -i— 
iigiiictci 


-4--4--4--4-s-- t -« -1 1 -1 

ttttcaaaaa 


ybo 


^fafaaaaaa 
dLdLdddddd 


aaaataattt 
dddd Ldd L L L 


y LLLLCLLdd 


cggcgicaaa 


+ f 4- ft "* f ft n f~ f% 
tetgaeggeg 


-4- ^~ J- ^~ — > -4- -» 

ic Lcaaiacg 


inan 


L L Ldd L L L L L 


1-1-/— 1-1-1- r- 1-1-1- 
LLLLLLLLLL 


LdLdLygill 


cicaiagcn 


igcangacc 


aiaggiaaag 


J-UoO 


n n ai~ a a n n a +- 

y y d Lddyy dL 


ddiyyiini 


iciciiyin 


giniaicci 


-4~-»-»--4--.-f--t- < — ^ 

IdLLdlLCdd 


aaagga iaaa 


11 /in 

1X40 


ddddLdy Ly d 


t-a"H--l-aria-l-1- 
Idllldgdll 


-t-s~--t--t--f-ria-t--t-a 
ICIIigdlld 


aaaaag icai 


-4- M M M A -4— >4— ^— 

igaaa l icai 


— »-t--4--4-«-»-l--4--4-+- 

atttgatttt 


lzOO 


L LyCLdddiy 


"t - ^*aa^a^ , aria 

icaacacaga 


ft "5 f ~H f "3 "5 f ft 

gacacaaacy 


laaigcacig 


icgccaa ia l 


tcatggatca 


IZbO 


LydLddLddd 


tatrart ana 
IdlCdCIdyd 


■a 4- -5 n +- — » 'ti ^ ^ 

dlddlldddd 


aicagiagaa 


igcaaacaaa 


/ - 1/ -->4-4-4-4-/~4--> 

gcattttcta 


1 aan 

liZO 


dy LddddCdy 


ICIIlLdldl 


TCaCg Ldd L L 


ggaarttcc l 


■4- -4- ^4* 4- 4- 4— .4- ^- 

LLLLLLLLLL 


ttgtcgtaat 


1 a 0 n 

1380 


Ly y a a 1 1 ice 


IlldlCdddC 


^* <~ *5 "5 /*1 -♦- f f ^ 

ccaaag icca 


aaacaa icgg 


caatgttttg 


caaaatgttc 


1440 


ddddCLdLLy 


gcgggttggt 


c i_a iccgaa L 


cgaaga lc l l 


ttctccatat 


gatagaccaa 


1 c nn 

1500 


cgaddLicgg 


caiacgign 


-*-+--*--i--i--i--t--i--t-/~i 
tttttttttg 


tt"t*tgaaaac 


cctttaaaca 


accttaat lc 


15b0 


^ ^ +■ -\ i~ + —\ 

ddddldCLdd 


igiaacnia 


rrgaacg rgc 


atctaaaaat 


-1- -4- +■ ft ~« -» /— 4- -♦- -4- 
tttgaacttt 


get t t tgaga 


lb20 


dd Ldd LCdd L 


/t -#- ^ -4- — * 

gidCCdaldd 


agaaga ig ca 


giacaiaca l 


laiaai iaaa 


tacaaaaaag 


1 con 
lboO 


ydd LCdCCd I 


a xag laca ig 


g cagacaa eg 


aaaaac l l ia 


— % — m ^— -4" ^ -4- *m ^ 

aaacaia iac 


aatcaataat 


1/40 


dC IC it xy xy 


rataartttt 
CdlddCIIII 


ingicgici 


cgaginaia 


nigagiaci 


ia cacaaac l 


loOO 


-3-4-"4---J/-l-^"t~"t~a/~ 

dlldydlldC 


dddCigiyci 


caga caca l l 


+* ^ ~i -4- ^— -4— 

aagnaaici 


-4- >^ -4- +- ^ 4^ /^i 

iaia cacaag 


agcactcgag 


lobO 


tgttgtcctt 


aagttaatct 


taagatatct 


tgaggtaaat 


agaaatagtt 


gactcgtttt 


1920 


tatcttcttc 


tttttttacc 


atgagcaaaa 


aagatgaaat 


aagttcaaaa 


cgtgacgaat 


1980 


ctatatgtta 


ctacttagta 


tgtgtcaatc 


attaaategg 


gaaaacttca 


tcatttcagg 


2040 


agtattacaa 


aactcctaag 


agtgagaacg 


actacatagt 
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acatattttg 


ataaaagact 


2100 



tgaaaacttg 


ctaaaacgaa 


tttgcgaaaa 


tataatcata 


caagtgccag 


tgattttgat 


2160 


cgaattattc 


atagctttgt 


aggatgaact 


taattaaata 


atatctcaca 


aaagtattga 


2220 


cagtaaccta 


gtactatact 


atctatgtta 


gaatatgatt 


atgatataat 


ttatcccctc 


2280 


acttattcat 


atgatttttg 


aagcaactac 


tttcgttttt 


ttaacatttt 


cttttgttgg 


2340 


ttattgttaa 


tgagcatatt 


tagtcgtttc 


ttaattccac 


tgaaatagaa 


aatacaaaga 


2400 


gaactttagt 


taatagatat 


gaacataatc 


tcacatcctc 


ctcctacctt 


caccaaacac 


2460 


ttttacatac 


actttgtggt 


ctttctttac 


ctaccaccat 


caacaacaac 


accaagcccc 


2520 


actcacacac 


acgcaatcac 


gttaaattta 


acgccgttta 


ttatctcatc 


attcaccaac 


2580 


tcccacgtac 


ctaacgccgt 


ttaccttttg 


ccgttggtcc 


tcatttctca 


aaccaaccaa 


2640 


acctctccct 


cttataaaat 


cctctctccc 


ttctttattt 


cttcctcagc 


agcttcttct 


2700 


gctttcaatt 


actctcgccg 


acgattttct 


caccggaaaa 


aaacaatatc 


attgcggata 


2760 


cacaaactat 


a 










2771 


<210> 18 
<211> 30 
<212> DNA 

<213> Artificial sequence 










<220> 

<223> Primer 












<400> 18 
cctagaagtg 


ttgcagctga 


aggtactaac 








30 


<210> 19 
<211> 30 
<212> DNA 

<213> Artificial sequence 










<220> 

<223> Primer 












<400> 19 
gttcttgtgg 


cgccatggta 


aatagtaaat 








30 


<210> 20 
<211> 2739 
<212> DNA 

<213> Arabidopsis thai i ana 










<400> 20 
cctagaagtg 


ttgcagctga 


aggtactaac 


aagcaaacaa 


tcagcaaaat 


aaactttatt 


60 


tcttcaatat 


tttgattcat 


ttttctggtt 


aagaagacga 


agtaaggtgg 


ttacacagat 


120 


aatgacacta 


aacaatagca 


cataagattt 


ggattatgag 


aggagttgag 


aagttatatg 


180 


atggaaactg 


aaaagtaaat 


ctttttgcag 


agctgtagaa 


tcaatcaaca 


tttgatgact 


240 


tggacttctt 


caccatgtgt 


gttggtgtgg 


accattgaat 


tgacggtttt 


gccattcacc 


300 


aacaacagca 


tgagtttttg 


agtcttcatg 


tttggtaaag 


gttaggctta 


ttaggagaca 


360 


cgggtaagag 


actagagaga 


gacattctcc 


aaacctttct 
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tttgcatgtt 


ttgtaagaaa 


420 



catttccgaa 


aatgaaagaa 


atcttacaca 


acattcatat 


aatttgtttg 


aaatataaca 


480 


aaatgataat 


ttatactctc 


aagtaaaatg 


cctaaacttt 


tatcaattgg 


aaaagacatc 


540 


acacacaagc 


gtgaagcgta 


tcttattacc 


aaacccaact 


aagcatgggt 


ctcgatactt 


600 


gccataatta 


ctttaatcca 


ttctcttttt 


gagaaatgta 


taaaacatga 


ctttgcataa 


660 


atagtctttt 


actaattact 


atgtaaataa 


ttcctaagac 


tggtttcatg 


gtacatatta 


720 


tcgttttatc 


cttgttttaa 


gaatattcag 


atgtttggtc 


tatggaatat 


agtctattct 


780 


tcatgtttaa 


aactattatt 


tgataagaaa 


atatgtacta 


atatgttttt 


gcatacaaat 


840 


gttgatcagt 


tcgtagcatt 


tgaattaata 


cattctcaat 


cactttcaag 


cattattatg 


900 


taataaatga 


ttcatgtcga 


aaagtaatag 


tatcactgtc 


cattacattt 


ggcatatata 


960 


tttttttgtc 


aaagccttac 


atttggcata 


ttgacgaagc 


agttttgtat 


tcacttatat 


1020 


tttgacatcg 


ctttcacaaa 


aataaatagc 


tatatatgat 


tattatccat 


taattgtctc 


1080 


ttttcttttg 


ctgacacaat 


tggttgtaaa 


tgcaatgcca 


atatccatag 


catttgtgtg 


1140 


gtgaatcttt 


ttctaagcct 


aatagtaaat 


aaatctcaat 


acaagaaccc 


atttacgaac 


1200 


aaatcaaacc 


aagttgtgat 


gggttagtac 


ttagtagccc 


gtttgaaatg 


tagaattttt 


1260 


gatgagattt 


tacgttttat 


atagattttt 


ctcagaaaac 


aaaaaattct 


tgcatcttgc 


1320 


attttggtca 


tttgtaaata 


tttttttagt 


cttaaaaaag 


acccaaattc 


ttattaattt 


1380 


caaaattttc 


ggtctctaat 


acctccggtt 


ttaaaaaaaa 


acatatcagt 


tgaaggatga 


1440 


gtttggtgaa 


ggctatattg 


tccattgatt 


ttggagatat 


atgtattatg 


gtcatgatta 


1500 


ttacgatttt 


tatataaaag 


aatattaaaa 


atggtggggt 


tggtgaagaa 


atgaagattt 


1560 


atcgtcaaat 


atttcaattt 


ttacttggac 


tattgcttcg 


gttatatcgt 


caacatgggc 


1620 


ccactcttcc 


accaaagccc 


aatcaatata 


tctctcgcta 


tcttcaccaa 


cccactcttc 


1680 


ttctcttacc 


aaacccattt 


cctttatttc 


caaccctacc 


cctttatttc 


tcaagcttta 


1740 


cacttttagc 


ccataacttt 


ctttttatcc 


aaatggattt 


gactggtctc 


caaagttgaa 


1800 


ttaaatggtt 


gtagaaataa 


aataaaatta 


tacgggttca 


attgttcaat 


tgttcatata 


1860 


ccgttgacgt 


tcaattgttc 


atatacgggt 


tccgtggtcg 


ttggtaatat 


atatgtcttt 


1920 


tatggaacca 


aaatagacca 


aatcaacaac 


aaatgaagaa 


attgttagag 


tatgatacac 


1980 


tcatatatac 


ccaaatatag 


catatattta 


taatataact 


tttggctatg 


tcattttaca 


2040 


tgattttttt 


ggcttatcta 


ttaaaagtat 


catacaaact 


gtttttactt 


cttttttttc 


2100 


ttagaatata 


tatgcccaaa 


atggaaaaga 


acatatgcca 


aggttgattt 


tatcgcttat 


2160 


atggtaaaaa 


ttggaaaaac 


atacaaatca 


ttactttatt 


taattaaatc 


atgtgaagaa 


2220 


acatattcaa 


ttacggtaat 


acgttatcaa 


aacatttttt 


tttacattaa 


ttgttacatt 


2280 


tttttttttt 


gcaaatattc 


ttaaataacc 


attctttttt 


tatttactat 


aattaacata 


2340 


aaaataaata 


aaatataaca 


tttcaacaaa 


gaaatttgct 


tatgaaaaat 


acaaaatcca 


2400 


gttaattttt 


cagaaaaata 


caaatttgct 


tataaatata 


ttaccactag 


tttatgtgat 


2460 
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tttaaaagaa 


agaaatgcag 


cttaccaaac 


gcaacgtgaa 


aatttgagaa 


acccatactc 


2520 


aaaaaagatt 


aaatgacaaa 


atcaccctca 


gcaaaatcat 


gaaacaacaa 


cactaacatt 


2580 


ttcaccaacc 


ccaccgtcta 


ctccggtgaa 


ttgtctatat 


gaactcctcc 


gatacaactc 


2640 


ctgtttcctt 


caggccaaag 


cctaaaattc 


acacaaccaa 


aaaaaccaac 


cttttttttc 


2700 


cacctaaatc 


tttgaatatc 


acaatattta 


ctatttacc 






2739 


<210> 21 
<211> 32 
<212> DNA 

<213> Artificial sequence 










<220> 

<223> Primer 












<400> 21 
cgattttgat 


cgttgactag 


ctatacaatc 


cc 






32 


<210> 22 
<211> 33 

<212> DNA 

<213> Artificial sequence 










<220> 

<223> Primer 












<400> 22 
gctattagaa 


accacgccat 


ggagttttgc 


ttc 






33 


<210> 23 
<211> 2705 
<212> DNA 

<213> Arabidopsis thai i ana 










<400> 23 
cgattttgat 


cgttgactag 


ctatacaatc 


ccgtgtaatc 


actacatttg 


gtattggtac 


60 


gcatctgtta 


cataccattt 


ttacggcggt 


tttagtgaac 


tatattataa 


aaaaaaatcg 


120 


taagtttttt 


tgtgtgtgtg 


ttaacaatgt 


actcactact 


cactgttcca 


tatttttgat 


180 


gtacgtatat 


cgaaaacatt 


ctgccaacaa 


atgcaaacat 


aacaaaagtc 


aaaaacaata 


240 


acataaccgg 


gaattaaacc 


aaaatgtaat 


tgctttttat 


tagtgtcagg 


ccttctgctt 


300 


aaaaatattc 


tcggcccaga 


gcccattaac 


acctatctca 


attcatattg 


aagaaaatga 


360 


ctatattact 


tgacaaaaac 


tttagtcaga 


aaaatatgga 


atctctttcg 


gtactgctaa 


420 


gtgctaacct 


taaatagtat 


agaattctta 


gttcattctc 


aaaaacatag 


ctatatgtag 


480 


attataaaag 


ttcgatatta 


tttcctgcaa 


aagatgttat 


aatgttacaa 


cttacaagaa 


540 


aatgatgtat 


atgtagattt 


tataaactgg 


taccgtaatt 


cataaaagat 


ggtggtgggt 


600 


atgtatcagt 


aacggaactt 


acatatgcgt 


gtgtattact 


atgtctatat 


ggtgtattcc 


660 


tttgtgtgga 


acaatgcacg 


tcagagttgt 


ttattttctt 


atagaattta 


aggaatcaat 


720 


tattggattt 


ctcaaggtga 


aagtggactt 


ctttgcacgc 


aaggtctagt 


tgccgacttg 


780 


ccgttgcatg 


taacatgatt 


gttgaaataa 


agtgaattga 


gagaagtttg 


gccagacatt 


840 
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ttaaatttaa 


cccaaaaaaa 


gtagggccta 


acacaaaata 


taacctctct 


ttgttcaaag 


900 


gaaataacac 


ctacgtctta 


taattgaacc 


aaacattgaa 


tcattgaact 


cacctataat 


960 


aattataata 


acacgaattc 


acaagacacc 


taaaagaaaa 


agttcacaaa 


aacaaataaa 


1020 


aatttacctc 


tcaccaaaca 


cactcaccta 


cccgtctggt 


cccactgacc 


ccaacataca 


1080 


acaccgactc 


tctcccacac 


caattttttt 


ttttggcgtt 


ttaaaacaaa 


taaactatct 


1140 


atttt t tttt 


cttaccaact 


gattaattcg 


tgaataatct 


attatcttct 


tctttttttt 


1200 


gtgacggatg 


attagtgcgt 


ggggaaatca 


aaatttacaa 


aatttgggat 


gattccgatt 


1260 


-4- -*- -4- n j— — > -t- -*- 

tttgccattc 


gattaatttt 


ggttaaaaga 


tatactattc 


attcaccaag 


ttttcagatg 


1320 


agtctaaaag 


ataatatcat 


ttcactagtc 


acttaaaaaa 


agggttaaaa 


gaacatcaat 


1380 


aatatcactg 


gtttccttag 


gtgacccaaa 


aaaagaagaa 


aaagtcacta 


gtttcttttt 


1440 


ggaaatttta 


ctgggcatat 


agacgaagtt 


gtaatgagtg 


agtttaaatt 


tatctatggc 


1500 


acgcagctac 


gtctggtcgg 


actataccaa 


gttaccaact 


ctctctactt 


catgtgattg 


1560 


ccaataaaag 


gtgacgtctc 


tctctctctc 


accaacccca 


aaccactttc 


cccactcgct 


1620 


ctcaaaacgc 


ttgccaccca 


aatctatggc 


ttacggggac 


atgtattaac 


atatatcact 


1680 


gagtgaaaag 


aagggtttat 


taccgttgga 


ccagtgatca 


aacgtgtttt 


ataaaaattt 


1740 


ggaattgaaa 


acatgatttg 


acatttttaa 


tgatggcagc 


agacgaaacc 


aacaacacta 


1800 


agtttaacgt 


tcgtggagta 


tacttttcta 


ttttcgaaga 


agacatataa 


ctaagctgat 


1860 


tgttattctt 


catagatttc 


ttttcactgc 


gaataaaagt 


ttgtgaacat 


gtcaccgttt 


1920 


gaacactcaa 


caatcataag 


cgttttacct 


ttgtggggtg 


gagaagatga 


caatgagaaa 


1980 


gtcgtcgtac 


atataattta 


agaaaatact 


attctgactc 


tggaacgtgt 


aaataattat 


2040 


ctaaacagat 


tgcgaatgtt 


ctctactttt 


tttttgttta 


cattaaaaat 


gcaaatttta 


2100 


taacatttta 


catcgcgtaa 


atattcctgt 


tttatctata 


attaatgaaa 


gctactgaaa 


2160 


aaaaacatcc 


aggtcaggta 


catgtatttc 


acctcaactt 


agtaaataac 


cagtaaaatc 


2220 


caaagtaatt 


accttttctc 


tggaaatttt 


cctcagtagt 


ttataccagt 


caaattaaaa 


2280 


cctcaaatct 


gaatgttgaa 


aatttgatat 


ccaagaaatt 


ttctcattgg 


aataaaagtt 


2340 


caatctgaaa 


atagatattt 


ctctacctct 


gttttttttt 


ttctccacca 


actttcccct 


2400 


acttatcact 


atcaataatc 


gacattatcc 


atctttttta 


ttgtcttgaa 


ctttgcaatt 


2460 


taattgcata 


ctagtttctt 


gttttacata 


aaagaagttt 


ggtggtagca 


aatatatatg 


2520 


tctgaaattg 


attatttaaa 


aacaaaaaaa 


gataaatcgg 


ttcaccaacc 


ccctccctaa 


2580 


tataaatcaa 


agtctccacc 


acatatatct 


agaagaattc 


tacaagtgaa 


ttcgatttac 


2640 


actttttttt 


gtcctttttt 


attaataaat 


cactgacccg 


aaaataaaaa 


tagaagcaaa 


2700 


actcc 












2705 



<210> 24 
<211> 32 
<212> DNA 

<213> Artificial sequence 
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<220> 

<223> Primer 



<400> 24 
cagtttatct 


gggtaagttc 


ttgattttaa 


gc 






32 


<210> 25 
<211> 33 
<212> DNA 

<213> Artificial sequence 










<220> 

<223> Primer 












<400> 25 
gaccggcgct 


agctttcatg 


aggacggccg 


gag 






33 


<210> 26 
<211> 2134 
<212> DNA 

<213> Arabidopsis thai i ana 










<400> 26 
tctagatatg 


gaacgaatac 


agtgtttcat 




gatgtataca 


taataattgt 


oU 


catacaatac 


tattaatcta 


atctaattaa 


Let L L LLLLLL 


aaaatggtt c 


caaaaggcat 




caccaacatg 


gaaggtggca 


agctaggatc 


yy ddydy LLtj 


CCyg LddCdd 


agacctctac 


loU 


ttgggaactt 


tcggtacatt 


ttccaataaa 


-a-t-/--1--i-t--s-t--a/- 
aLLtdLdLdt 


tataagatat 


taaatataca 


^4U 


caaatatatc 


taagtgaatc 


atacaaatta 


tgtaggcaca 


caggaagagg 


ctgetgagge 


O r\r\ 


ttatgacatt 


gcagccatta 


aattcagagg 


— * -f— -f- /i /— r% f— 

dt LddgCyCcl 


gtgactaact 


tcgacatgaa 


^ cn 
ODU 


ranataraat 


y L Ldddy Lad 




f~ r~ e~ c\—\ /-i -f- /— -4- -a 

cccgdytcid 


cctattggta 


gttctgcgaa 




acgtctcaag 


gacgttaata 


atccggttcc 


agctatgatg 


attagtaata 


aegtt tcaga 


/1QA 


gagtgcaaat 


aatgttagcg 


gttggcaaaa 


cactgeg tit 


cagcatcat c 


agggaatgga 


c a r\ 


tttgagctta 


ttgcagcaac 


agcaggagag 


gtacgrtggt 


tattacaatg 


gaggaaactt 


oOO 


gtctaccgag 


agtactaggg 


tttgtttcaa 


acaagaggag 


gaacaacaac 


acttcttgag 


r~CZf\ 
DDU 


aaactcgccg 


agtcacatga 


ctaatgttga 


teat cat age 


tcgacctctg 


atgattctgt 


~7 ~) r\ 


taccgtttgt 


ggaaatgttg 


ttagttatgg 


tggttatcaa 


ggattcgcaa 


tccctgttgg 


/oU 


aacatcggtt 


aattacgatc 


cctttactgc 


tgctgagatt 


gcttacaacg 


caagaaatca 


o4U 


ttattactat 


gctcagcatc 


agcaacaaca 


gcagattcag 


cag tegcegg 


gaggagattt 


QAA 

yuu 


tccggtggcg 


atttcgaata 


accatagctc 


tddCdtgtdC 


ttt caegggg 


aaggtggtgg 


ACA 

you 


agaaggggct 


ccaacgtttt 


cagtttggaa 


cgacacttag 


aaaaataagt 


aaaagatctt 


1020 


ttagttgttt 


gctttgtatg 


ttgcgaacag 


tttgattctg 


tttttctttt 


tccttttttt 


1080 


gggtaatttt 


cttataactt 


ttttcatagt 


ttcgattatt 


tggataaaat 


tttcagattg 


1140 


aggatcattt 


tatttattta 


ttagtgtagt 


ctaatttagt 


tgtataacta 


taaaattgtt 


1200 


gtttgtttcc 


gaatcataag 


tttttttttt 


ttttggtttt 


gtattgatag 


gtgeaagaga 


1260 


ctcaaaattc 


tggtttcgat 


gttaacagaa 


ttcaagtagc tgcccacttg 
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attcgatttg 


1320 



ttttgtattt 


ggaaacaacc 


atggctggtc 


aaggcccagc 


ccgttgtgct 


tctgaacctg 


1380 


cctagtccca 


tggactagat 


ctttatccgc 


agactccaaa 


agaaaaagga 


ttggcgcaga 


1440 


ggaattgtca 


tggaaacaga 


atgaacaaga 


aagggtgaag 


aagatcaaag 


gcatatatga 


1500 


tctttacatt 


ctctttagct 


tatgtatgca 


gaaaattcac 


ctaattaagg 


acagggaacg 


1560 


taacttggct 


tgcactcctc 


tcaccaaacc 


ttacccccta 


actaatttta 


attcaaaatt 


1620 


actagtattt 


tggccgatca 


ctttatataa 


taagatacca 


gatttattat 


atttacgaat 


1680 


tatcagcatg 


catatactgt 


atatagtttt 


ttttttgtta 


aagggtaaaa 


taataggatc 


1740 


cttttgaata 


aaatgaacat 


atataattag 


tataatgaaa 


acagaaggaa 


atgagattag 


1800 


gacagtaagt 


aaaatgagag 


agacctgcaa 


aggataaaaa 


agagaagctt 


aaggaaaccg 


1860 


cgacgatgaa 


agaaagacat 


gtcatcagct 


gatggatgtg 


agtgatgagt 


ttgttgcagt 


1920 


tgtgtagaaa 


tttttactaa 


aacagttgtt 


tttacaaaaa 


agaaataata 


taaaacgaaa 


1980 


gcttagcttg 


aaggcaatgg 


agactctaca 


acaaactatg 


taccatacag 


agagagaaac 


2040 


taaaagcttt 


tcacacataa 


aaaccaaact 


tattcgtctc 


tcattgatca 


ccgttttgtt 


2100 


ctctcaagat 


cgctgctaat 


ctccggccgt 


ccct 






2134 


<210> 27 
<211> 3552 
<212> DNA 

<213> artificial sequence 










<220> 

<223> Chimeric gene, 
sequence. 


C4H promoter operably linked to 


hchl coding 




<400> 27 
cagagatggg 


tacgacagac 


tttggagagt 


tgttgcagga 


cataagagta 


agagagtagt 


60 


ggtcttatca 


acttgaagtg 


taagaacaat 


gagtcaatga 


ctacgtgcag 


gacattggac 


120 


ataccgtgtg 


ttcttttgga 


ttgaaatgtt 


gtttcgaagg 


gctgttagtt 


gatgttgaaa 


180 


ataggttgaa 


gttgaataat 


gcatgttgat 


atagtaaata 


tcaatggtaa 


tattttctca 


240 


tttcccaaaa 


ctcaaatgat 


atcatttaac 


tataaactaa 


cgtaaactgt 


tgacaataca 


300 


cttatggtta 


aaaatttgga 


gtcttgtttt 


agtatacgta 


tcaccaccgc 


acggtttcaa 


360 


aaccacataa 


ttgtaaatgt 


tattggaaaa 


tagaactcgc 


aatacgtatt 


gtattttggt 


420 


aaacatagct 


ctaagcctct 


aatatataag 


ctctcaacaa 


ttctggctaa 


tggtcccaag 


480 


taagaaaagc 


ccatgtattg 


taaggtcatg 


atctcaaaaa 


cgagggtgag 


gtggaatact 


540 


aacatgagga 


gaaagtaagg 


tgacaaattt 


ttggggcaat 


agtggtggat 


atggtgggga 


600 


ggtaggtagc 


atcatttctc 


caagtcgctg 


tctttcgtgg 


taatggtagg 


tgtgtctctc 


660 


tttatattat 


ttattactac 


tcattgtaaa 


tttctttttt 


ctacaatttg 


tttctgactc 


720 


caaaatacgt 


cacaaatata 


atactaggca 


aataattatt 


ttattataag 


tcaatagagt 


780 


ggttgttgta 


aaattgattt 


tttgatattg 


aaagagttca 


tggacggatg 


tgtatgcgcc 


840 


aaatggtaag 


cccttgtact 


gtgccgcgcg 


tatattttaa ccaccactag 
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ttgtttctct 


900 



ttttcaaaaa 


acacaaaaaa 


aaaataattt 


gttttcttaa 


cggcgtcaaa 


tctgacggcg 


960 


tctcaatacg 


ttcaattttt 


ttctttcttt 


cacatggttt 


ctcatagctt 


tgcattgacc 


1020 


ataggtaaag 


ggataaggat 


aatggttttt 


tctcttgttt 


gttttatcct 


tattattcaa 


1080 


aaaggataaa 


aaaacagtga 


tatttagatt 


tctttgatta 


aaaaagtcat 


tgaaattcat 


1140 


atttgatttt 


ttgctaaatg 


tcaacacaga 


gacacaaacg 


taatgcactg 


tcgccaatat 


1200 


tcatggatca 


tgacaataaa 


tatcactaga 


ataattaaaa 


atcagtagaa 


tgcaaacaaa 


1260 


gcattttcta 


agtaaaacag 


tcttttatat 


tcacgtaatt 


ggaatttcct 


tttttttttt 


1320 


ttgtcgtaat 


tggaatttcc 


tttatcaaac 


ccaaagtcca 


aaacaatcgg 


caatgttttg 


1380 


caaaatgttc 


aaaactattg 


gcgggttggt 


ctatccgaat 


tgaagatctt 


ttctccatat 


1440 


gatagaccaa 


cgaaattcgg 


catacgtgtt 


tttttttttg 


ttttgaaaac 


cctttaaaca 


1500 


accttaattc 


aaaatactaa 


tgtaacttta 


ttgaacgtgc 


atctaaaaat 


tttgaacttt 


1560 


gcttttgaga 


aataatcaat 


gtaccaataa 


agaagatgta 


gtacatacat 


tataattaaa 


1620 


tacaaaaaag 


gaatcaccat 


atagtacatg 


gtagacaatg 


aaaaacttta 


aaacatatac 


1680 


aatcaataat 


actctttgtg 


cataactttt 


tttgtcgtct 


cgagtttata 


tttgagtact 


1740 


tatacaaact 


attagattac 


aaactgtgct 


cagatacatt 


aagttaatct 


tatatacaag 


1800 


agcactcgag 


tgttgtcctt 


aagttaatct 


taagatatct 


tgaggtaaat 


agaaatagtt 


1860 


gactcgtttt 


tatcttcttc 


tttttttacc 


atgagcaaaa 


aagatgaaat 


aagttcaaaa 


1920 


cgtgacgaat 


ctatatgtta 


ctacttagta 


tgtgtcaatc 


attaaatcgg 


gaaaacttca 


1980 


tcatttcagg 


agtattacaa 


aactcctaag 


agtgagaacg 


actacatagt 


acatattttg 


2040 


ataaaagact 


tgaaaacttg 


ctaaaacgaa 


tttgcgaaaa 


tataatcata 


caagtgccag 


2100 


tgattttgat 


cgaattattc 


atagctttgt 


aggatgaact 


taattaaata 


atatctcaca 


2160 


aaagtattga 


cagtaaccta 


gtactatact 


atctatgtta 


gaatatgatt 


atgatataat 


2220 


ttatcccctc 


acttattcat 


atgatttttg 


aagcaactac 


tttcgttttt 


ttaacatttt 


2280 


cttttgttgg 


ttattgttaa 


tgagcatatt 


tagtcgtttc 


ttaattccac 


tgaaatagaa 


2340 


aatacaaaga 


gaactttagt 


taatagatat 


gaacataatc 


tcacatcctc 


ctcctacctt 


2400 


caccaaacac 


ttttacatac 


actttgtggt 


ctttctttac 


ctaccaccat 


caacaacaac 


2460 


accaagcccc 


actcacacac 


acgcaatcac 


gttaaattta 


acgccgttta 


ttatctcatc 


2520 


attcaccaac 


tcccacgtac 


ctaacgccgt 


ttaccttttg 


ccgttggtcc 


tcatttctca 


2580 


aaccaaccaa 


acctctccct 


cttataaaat 


cctctctccc 


ttctttattt 


cttcctcagc 


2640 


agcttcttct 


gctttcaatt 


actctcgccg 


acgattttct 


caccggaaaa 


aaacaatatc 


2700 


attgcggata 


cacaaactac 


catgagcaca 


tacgaaggtc 


gctgggctac 


cgtgaaggtc 


2760 


gaactggagt 


cgggcattgc 


ctgggtcacc 


ctcaaccggc 


cggaaaagcg 


caatgcaatg 


2820 


agccccacgc 


tgaaccggga 


aatggtcgac 


gtgctggaaa 


ccctggaaca 


ggacggcgaa 


2880 


gccggggtgc 


tcgtgctgac 


cggcgcgggt 


gaatcgtgga 


cggcaggcat 


ggacctgaag 


2940 
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J"1 ^ — % ^— -4- -4- ^» 

gaaidCt tec 


gtgaggtgga 


cgccggcccg 


gaaatcctcc 


aggaaaaaat 


ccgccgcgat 


3000 


gec xcgcaa l 


ggcaaxggag 


gctgctgcgc 


atgtacgcca 


agecgactat 


cgccatggtc 


3060 


•a -3 /— /-1 /~ -♦- /~i /~i +- 
aacggctggx 


gcxxxggcgg 


cggcxxcagc 


ccgctggtgg 


cctgcgacct 


ggccatctgt 


3120 


r\ t~ f r\ f f\ *3 /~i /~i 

gecgacgagg 


ccdccti xgg 


ccxgxcggaa 


atcaactggg 


gcatcccacc 


gggcaacctg 


3180 


g xcagcaaag 


ccaxggccga 


+- -^1 y y ya -A— -A— ^| y 

xaccg x xggc 


caccgccagt 


cgctgtacta 


catcatgacc 


3240 


ggcaagacxx 


■I— /— /•« « /— g**% g~% g~% ^— 
xcggcgggcc 


xaaagexgee 


gagatggggc 


tggttaacga 


gagcgtgccg 


3300 


cxggcgcaax 


tgcgcgacgt 


cacccgcgaa 


ctggcgctca 


acctgctgga 


aaagaacccg 


3360 


gtggtgctgc 


gtgcggccaa 


gaacggtttc 


aagcgctgcc 


gegaactgae 


ctgggagcag 


3420 


aacgaagact 


acctgtacgc 


caagctcgac 


cagtcccgtc 


tgctggacac 


cgaaggtggg 


3480 


cgegagcagg 


gcatgaagca 


gttcctcgac 


gacaagagca teaagecagg 


cctgcaagcc 


3540 


ateaageget 


ga 










3552 



<210> 28 

<211> 3570 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Chimeric gene. 4CL1 promoter operably linked to hchl coding 
sequence. 



<400> 28 
cctagaagtg 


ttgcagctga 


aggtactaac 


aagcaaacaa 


tcagcaaaat 


aaactttatt 


60 


tcttcaatat 


tttgattcat 


ttttctggtt 


aagaagacga 


agtaaggtgg 


ttacacagat 


120 


aatgacacta 


aacaatagca 


cataagattt 


ggattatgag 


aggagttgag 


aagttatatg 


180 


atggaaactg 


aaaagtaaat 


etttttgeag 


agctgtagaa 


tcaatcaaca 


tttgatgact 


240 


tggacttctt 


caccatgtgt 


gttggtgtgg 


accattgaat 


tgacggtttt 


gccattcacc 


300 


aacaacagca 


tgagtttttg 


agtcttcatg 


tttggtaaag 


gttaggctta 


ttaggagaca 


360 


egggtaagag 


actagagaga 


gacattctcc 


aaacctttct 


tttgcatgtt 


ttgtaagaaa 


420 


catttccgaa 


aatgaaagaa 


atcttacaca 


acattcatat 


aatttgtttg 


aaatataaca 


480 


aaatgataat 


ttatactctc 


aagtaaaatg 


cctaaacttt 


tatcaattgg 


aaaagacatc 


540 


acacacaagc 


gtgaagcgta 


tcttattacc 


aaacccaact 


aagcatgggt 


ctcgatactt 


600 


gecataatta 


ctttaatcca 


ttctcttttt 


gagaaatgta 


taaaacatga 


etttgeataa 


660 


atagtctttt 


actaattact 


atgtaaataa 


ttcctaagac 


tggtttcatg 


gtacatatta 


720 


tegttttate 


cttgttttaa 


gaatattcag 


atgtttggtc 


tatggaatat 


agtctattct 


780 


tcatgtttaa 


aactattatt 


tgataagaaa 


atatgtacta 


atatgttttt 


gcatacaaat 


840 


gttgatcagt 


tegtagcatt 


tgaattaata 


cattctcaat 


cactttcaag 


cattattatg 


900 


taataaatga 


ttcatgtcga 


aaagtaatag 


tatcactgtc 


cattacattt 


ggcatatata 


960 


tttttttgtc 


aaagecttae 


atttggcata 


ttgacgaagc 


agttttgtat 


tcacttatat 


1020 


tttgacatcg 


ctttcacaaa 


aataaatagc 


tatatatgat 


tattatccat 


taattgtctc 


1080 
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-4--4-.-4-.4-— -4--4--l--4- / -~ 

tlTICTtLtg 


ctgacacaat: 


tggtxgtaaa 


"tgeaatgeca 


atatccatag 


catttgtgtg 


1140 


gxgaa xc x x x 


"ttctaagect 


aatagxaaat 


aaatctcaat 


acaagaaccc 


atttacgaac 


1200 


dddLCdddCC 


aagxxgxgax 


gggtxagxac 


ttagtagece 


gtttgaaatg 


tagaattttt 


1260 


ga igagdit i 


LdCgi LLLdT 


axagaxxxxx 


ctcagaaaac 


aaaaaattct 


tgcatcttgc 


1 OTA 

1320 


dxxx egg tea 


LLLgidddTd 


xxxxxxxagx 


ctztiaaaaaag 


acccaaattc 


-4— — » -4— _ — j_ 4— 

t tax Laaxxx 


1380 


raaaattttr 


ggiCTCLddL 


accxccggxx 


xxaaaaaaaa 


acataticagt 


tgaaggatga 


1 A A f\ 

1440 


-•— -#— -#— /^i *~i -t- -» — \ 

g x x xgg xgaa 


ggcxaxaxxg 


xccaxxgax t 


ttggagatat 


atgtattatg 


gtcatgatta 


1500 


ttacgatttt 


"tatataaaag 


aatattaaaa 


atggtggggt 


tggtgaagaa 


atgaagattt 


1560 


dtCy tCdddt 


axxxcaaxxx 


xxacxxggac 


4-_4.^._— 4.4..— 

xa l tgcxxcg 


— 1 -4- -4— -» -4- — « -«— _ — 1 -4- 

g l taxaxegt 


caacatgggc 


1620 


r~ /~ ry f~ f~ "4" /"* 

CCdCICItCC 


accaaagccc 


aaxcaaxaxa 


tctctcgcta 


tcttcaccaa 


cccactcttc 


1680 


LlCICIIdCC 


aaacccaxxx 


ccxxxaxxxc 


caacccxacc 


*— ■4--4--4--i-»--4--»-^— 

cctttatttc 


xcaagcttta 


1740 


Cd.CT.LLLd.gC 


ecaxaaexxx 


exxxxxaxec 


aaaxggaxx l 


gactggtctc 


caaagttgaa 


1800 


X Iddd Xgg X X 


gxagaaaxaa 


aataaaattia 


tacgggttca 


-4— -4— *. _m m a -4- 

attgttcaat 


tgttcatata 


1860 


f i~ r% +■ +■ /i ~i •#■ 

ccgxxgacgx 


xcaaxxgxxc 


axaxacgggx 


tccgtggtcg 


-f- -4— y-. ~i -4- — » -» -4— _ -A- 

ttggtaatat 


atatgtcttt 


1920 


xa xggaacca 


aaaxagacca 


aaxcaacaac 


aaatgaagaa 


axxgxxagag 


tatgatacac 


1980 


•4— ^~ -4— — a -|- — . -4- — » — • 

LCdLdLdLdC 


ccaaaxaxag 


ca xaxaxxxa 


xaaxataacx 


tttggctatg 


tcattttaca 


2040 


XgdT. L L L L L L 


ggcxxaxcxa 


ttaaaagtat 


catacaaact 


gtttttactt 


cttttttttc 


2100 


ttagaatata 


tatgeccaaa 


atggaaaaga 


acatatgeca 


aggttgattt 


tategcttat 


2160 


a egg xaaaaa 


ttggaaaaac 


atacaaatca 


xtactttatt 


taattaaatc 


atgtgaagaa 


2220 


dCdldlLLdd 


xxacggxaax 


acgt*taxcaa 


-4- -4— <4- 4— 4— 4- 

aacattxx lx 


tttacattaa 


ttgttacatt 


2280 


-|— -| — 1 — I — 1- -I- H — I — 1 — I— 

lllXT.lT.lll 


gcaaaxaxxc 


ttaaataacc 


— »-4--4-^— -4--4--4--4- -1— -4- 

attctttttt 


-4- — > -4- -*- — > — -1- — » -»- 
tatttactat 


aattaacata 


2340 


ddddLdddtd 


aaaxaxaaca 


tttcaacaaa 


_. _ _ _ j_ j_ j_ _ _ a_ 
gaaaxxxget 


tatgaaaaat 


acaaaatcca 


2400 


/i -t--i — s -\ -t- -t- -fr- -t- -t- 
g X Idd X X Lit 


cagaaaaaxa 


caaattxget 


xaxaaaxata 


ttaccactag 


tttatgtgat 


2460 


tttaaaagaa 


agaaatgeag 


cttaccaaac 


gcaacgtgaa 


aatttgagaa 


acccatactc 


2520 


aaaaaagaxx 


aaaxgacaaa 


atcaccctca 


gcaaaatcat 


gaaacaacaa 


cactaacatt 


2580 


.»_.*__ ______ _ 

xxcaccaacc 


ccaccgxcxa 


ctccggtgaa 


ttgtctatat 


gaactcctcc 


gatacaactc 


2640 


CXgXXXCCXX 


caggecaaag 


ccxaaaaxxc 


acacaaccaa 


aaaaaccaac 


-4- 4- -1— -4- -4 4_ -4- _ 

Ct X t t txxtc 


2700 


CaCCTdddLL 


xxxgaaxaxc 


— 1 /~ -3 — -♦- — 1 -1- -t- H 1 

acaaxaxxxa 


S— -4- — , -4- -4- -f- _, _ _ _ 

cxaxxxacca 


tgagcacata 


egaaggtege 


2760 


eggge Ldccg 


xgddgg xega 


f +• /*i /*i *^ <"i +~ #1 
acxggagxcg 


ggcaxxgccx 


gggtcaccct 


caaccggccg 


2820 


gaaaagegea 


axgeaaxgag 


ccccacgcxg 


aacegggaaa 


tggtcgacgt 


gctggaaacc 


2880 


cxggaacagg 


aeggegaage 


eggggtgetc 


gtgctgaccg 


gcgcgggtga 


atcgtggacg 


2940 


gcaggcatgg 


acctgaagga 


atacttccgt 


gaggtggacg 


ccggcccgga 


aatcctccag 


3000 


gaaaaaatcc 


gccgcgatgc 


ctegcaatgg 


caatggaggc 


tgetgegcat 


gtacgccaag 


3060 


ccgactatcg 


ccatggtcaa 


cggctggtgc 


tttggcggcg 


gcttcagccc 


gctggtggcc 


3120 


tgcgacctgg 


ccatctgtgc 


cgacgaggcc 


acctttggcc 


tgtcggaaat 


caactggggc 


3180 
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atcccaccgg 


gcaacctggt 


cagcaaagcc 


atggccgata 


ccgttggcca 


ccgccagtcg 


3240 


ctgtactaca 


tcatgaccgg 


caagactttc 


ggcgggccta 


aagctgccga 


gatggggctg 


3300 


gttaacgaga 


gcgtgccgct 


ggcgcaattg 


cgcgacgtca 


cccgcgaact 


ggcgctcaac 


3360 


ctgctggaaa 


agaacccggt 


ggtgctgcgt 


gcggccaaga 


acggtttcaa 


gcgctgccgc 


3420 


gaactgacct 


gggagcagaa 


cgaagactac 


ctgtacgcca 


agctcgacca 


gtcccgtctg 


3480 


ctggacaccg 


aaggtgggcg 


cgagcagggc 


atgaagcagt 


tcctcgacga 


caagagcatc 


3540 


aagccaggcc 


tgcaagccat 


caagcgctga 








3570 


<210> 29 
<211> 3536 
<212> DNA 

<213> artificial sequence 










<220> 

<223> Chimeric gene, 
sequence. 


C3h promoter operably linked to 


HCHL coding 




<400> 29 
cgattttgat 


cgttgactag 


ctatacaatc 


ccgtgtaatc 


actacatttg 


gtattggtac 


60 


gcatctgtta 


cataccattt 


ttacggcggt 


tttagtgaac 


tatattataa 


aaaaaaatcg 


120 


taagtttttt 


tgtgtgtgtg 


ttaacaatgt 


actcactact 


cactgttcca 


tatttttgat 


180 


gtacgtatat 


cgaaaacatt 


ctgccaacaa 


atgcaaacat 


aacaaaagtc 


aaaaacaata 


240 


acataaccgg 


gaattaaacc 


aaaatgtaat 


tgctttttat 


tagtgtcagg 


ccttctgctt 


300 


aaaaatattc 


tcggcccaga 


gcccattaac 


acctatctca 


attcatattg 


aagaaaatga 


360 


tLdLdLLdLL 


1ri3 D D a 2 r 
Lycl^acLaclcii. 


"t""t""t"3n"t"/~3/"i^ 
L LLdgLCdgd 


aaaatatgga 


atctctttcg 


gtactgctaa 


420 


gtgctaacct 


taaatagtat 


agaattctta 


gttcattctc 


aaaaacatag 


ctatatgtag 


480 


attataaaag 


ttcgatatta 


tttcctgcaa 


aagatgttat 


aatgttacaa 


cttacaagaa 


540 


aatgatgtat 


atgtagattt 


tataaactgg 


taccgtaatt 


cataaaagat 


ggtggtgggt 


600 


atgtatcagt 


aacggaactt 


acatatgcgt 


gtgtattact 


atgtctatat 


ggtgtattcc 


660 


tttgtgtgga 


acaatgcacg 


tcagagttgt 


ttattttctt 


atagaattta 


aggaatcaat 


720 


tattggattt 


ctcaaggtga 


aagtggactt 


ctttgcacgc 


aaggtctagt 


tgccgacttg 


780 


ccgttgcatg 


taacatgatt 


gttgaaataa 


agtgaattga 


gagaagtttg 


gccagacatt 


840 


ttaaatttaa 


cccaaaaaaa 


gtagggccta 


acacaaaata 


taacctctct 


ttgttcaaag 


900 


gaaataacac 


ctacgtctta 


taattgaacc 


aaacattgaa 


tcattgaact 


cacctataat 


960 


aattataata 


acacgaattc 


acaagacacc 


taaaagaaaa 


agttcacaaa 


aacaaataaa 


1020 


aatttacctc 


tcaccaaaca 


cactcaccta 


cccgtctggt 


cccactgacc 


ccaacataca 


1080 


acaccgactc 


tctcccacac 


caattttttt 


ttttggcgtt 


ttaaaacaaa 


taaactatct 


1140 


attttttttt 


cttaccaact 


gattaattcg 


tgaataatct 


attatcttct 


tctttttttt 


1200 


gtgacggatg 


attagtgcgt 


ggggaaatca 


aaatttacaa 


aatttgggat 


gattccgatt 


1260 


tttgccattc 


gattaatttt 


ggttaaaaga 


tatactattc attcaccaag 
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ttttcagatg 


1320 



agtctaaaag 


ataatatcat 


ttcactagtc 


acttaaaaaa 


agggttaaaa 


gaacatcaat 


1380 


aatatcactg 


gtttccttag 


gtgacccaaa 


aaaagaagaa 


aaagtcacta 


gtttcttttt 


1440 


ggaaatttta 


ctgggcatat 


agacgaagtt 


gtaatgagtg 


agtttaaatt 


tatctatggc 


1500 


acgcagctac 


gtctggtcgg 


actataccaa 


gttaccaact 


ctctctactt 


catgtgattg 


1560 


ccaataaaag 


gtgacgtctc 


tctctctctc 


accaacccca 


aaccactttc 


cccactcgct 


1620 


ctcaaaacgc 


ttgccaccca 


aatctatggc 


ttacggggac 


atgtattaac 


atatatcact 


1680 


gagtgaaaag 


aagggtttat 


taccgttgga 


ccagtgatca 


aacgtgtttt 


ataaaaattt 


1740 


ggaattgaaa 


acatgatttg 


acatttttaa 


tgatggcagc 


agacgaaacc 


aacaacacta 


1800 


agtttaacgt 


tcgtggagta 


tacttttcta 


ttttcgaaga 


agacatataa 


ctaagctgat 


1860 


tgttattctt 


catagatttc 


ttttcactgc 


gaataaaagt 


ttgtgaacat 


gtcaccgttt 


1920 


gaacactcaa 


caatcataag 


cgttttacct 


ttgtggggtg 


gagaagatga 


caatgagaaa 


1980 


gtcgtcgtac 


atataattta 


agaaaatact 


attctgactc 


tggaacgtgt 


aaataattat 


2040 


ctaaacagat 


tgcgaatgtt 


ctctactttt 


tttttgttta 


cattaaaaat 


gcaaatttta 


2100 


taacatttta 


catcgcgtaa 


atattcctgt 


tttatctata 


attaatgaaa 


gctactgaaa 


2160 


aaaaacatcc 


aggtcaggta 


catgtatttc 


acctcaactt 


agtaaataac 


cagtaaaatc 


2220 


caaagtaatt 


accttttctc 


tggaaatttt 


cctcagtagt 


ttataccagt 


caaattaaaa 


2280 


cctcaaatct 


gaatgttgaa 


aatttgatat 


ccaagaaatt 


ttctcattgg 


aataaaagtt 


2340 


caatctgaaa 


atagatattt 


ctctacctct 


gttttttttt 


ttctccacca 


actttcccct 


2400 


acttatcact 


atcaataatc 


gacattatcc 


atctttttta 


ttgtcttgaa 


ctttgcaatt 


2460 


taattgcata 


ctagtttctt 


gttttacata 


aaagaagttt 


ggtggtagca 


aatatatatg 


2520 


tctgaaattg 


attatttaaa 


aacaaaaaaa 


gataaatcgg 


ttcaccaacc 


ccctccctaa 


2580 


tataaatcaa 


agtctccacc 


acatatatct 


agaagaattc 


tacaagtgaa 


ttcgatttac 


2640 


actttttttt 


gtcctttttt 


attaataaat 


cactgacccg 


aaaataaaaa 


tagaagcaaa 


2700 


actccatgag 


cacatacgaa 


ggtcgctggg 


ctaccgtgaa 


ggtcgaactg 


gagtcgggca 


2760 


ttgcctgggt 


caccctcaac 


cggccggaaa 


agcgcaatgc 


aatgagcccc 


acgctgaacc 


2820 


gggaaatggt 


cgacgtgctg 


gaaaccctgg 


aacaggacgg 


cgaagccggg 


gtgctcgtgc 


2880 


tgaccggcgc 


gggtgaatcg 


tggacggcag 


gcatggacct 


gaaggaatac 


ttccgtgagg 


2940 


tggacgccgg 


cccggaaatc 


ctccaggaaa 


aaatccgccg 


cgatgcctcg 


caatggcaat 


3000 


ggaggctgct 


gcgcatgtac 


gccaagccga 


ctatcgccat 


ggtcaacggc 


tggtgctttg 


3060 


gcggcggctt 


cagcccgctg 


gtggcctgcg 


acctggccat 


ctgtgccgac 


gaggccacct 


3120 


ttggcctgtc 


ggaaatcaac 


tggggcatcc 


caccgggcaa 


cctggtcagc 


aaagccatgg 


3180 


ccgataccgt 


tggccaccgc 


cagtcgctgt 


actacatcat 


gaccggcaag 


actttcggcg 


3240 


ggcctaaagc 


tgccgagatg 


gggctggtta 


acgagagcgt 


gccgctggcg 


caattgcgcg 


3300 


acgtcacccg 


cgaactggcg 


ctcaacctgc 


tggaaaagaa 


cccggtggtg 


ctgcgtgcgg 


3360 
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ccaagaacgg tttcaagcgc tgccgcgaac tgacctggga gcagaacgaa gactacctgt 3420 
acgccaagct cgaccagtcc cgtctgctgg acaccgaagg tgggcgcgag cagggcatga 3480 
agcagttcct cgacgacaag agcatcaagc caggcctgca agccatcaag cgctga 3536 

<210> 30 
<211> 2965 
<212> DNA 

<213> artificial sequence 

<223> Chimeric gene. AtCesA7(lRX3) promoter operably linked to HCHL 
coding sequence. 

tc?agata?g gaacgaatac agtgtttcat tatttttttt gatgtataca taataattgt 60 
catacaatac tattaatcta atctaattaa tatttccttt aaaatggttc caaaaggcat 120 
caccaacatg gaaggtggca agctaggatc ggaagagtcg ccggtaacaa agacctctac 
ttgggaactt tcggtacatt ttccaataaa atctatatac tataagatat taaatataca 
caaatatatc taagtgaatc atacaaatta tgtaggcaca caggaagagg ctgctgaggc 
ttatgacatt gcagccatta aattcagagg attaagcgca gtgactaact tcgacatgaa 
cagatacaat gttaaagcaa tcctcgagag cccgagtcta cctattggta gttctgcgaa 
acgtctcaag gacgttaata atccggttcc agctatgatg attagtaata acgtttcaga 
gagtgcaaat aatgttagcg gttggcaaaa cactgcgttt cagcatcatc agggaatgga 
tttgagctta ttgcagcaac agcaggagag gtacgttggt tattacaatg gaggaaactt 
gtctaccgag agtactaggg tttgtttcaa acaagaggag gaacaacaac acttcttgag 
aaactcgccg agtcacatga ctaatgttga tcatcatagc tcgacctctg atgattctgt 
taccgtttgt ggaaatgttg ttagttatgg tggttatcaa ggattcgcaa tccctgttgg 
aacatcggtt aattacgatc cctttactgc tgctgagatt gcttacaacg caagaaatca 
ttattactat gctcagcatc agcaacaaca gcagattcag cagtcgccgg gaggagattt 
tccggtggcg atttcgaata accatagctc taacatgtac tttcacgggg aaggtggtgg 
agaaggggct ccaacgtttt cagtttggaa cgacacttag aaaaataagt aaaagatctt 
ttagttgttt gctttgtatg ttgcgaacag tttgattctg tttttctttt tccttttttt 
gggtaatttt cttataactt ttttcatagt ttcgattatt tggataaaat tttcagattg 
aggatcattt tatttattta ttagtgtagt ctaatttagt tgtataacta taaaattgtt 
gtttgtttcc gaatcataag tttttttttt ttttggtttt gtattgatag gtgcaagaga 
ctcaaaattc tggtttcgat gttaacagaa ttcaagtagc tgcccacttg attcgatttg 
ttttgtattt ggaaacaacc atggctggtc aaggcccagc ccgttgtgct tctgaacctg 
cctagtccca tggactagat ctttatccgc agactccaaa agaaaaagga ttggcgcaga 
ggaattgtca tggaaacaga atgaacaaga aagggtgaag aagatcaaag gcatatatga 
tctttacatt ctctttagct tatgtatgca gaaaattcac ctaattaagg acagggaacg 

Page 19 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



taacttggct 
actagtattt 
tatcagcatg 
cttttgaata 
gacagtaagt 
cgacgatgaa 
tgtgtagaaa 
gcttagcttg 
taaaagcttt 
ctctcaagat 
taccgtgaag 
gcgcaatgca 
acaggacggc 
catggacctg 
aatccgccgc 
tatcgccatg 
cctggccatc 
accgggcaac 
ctacatcatg 
cgagagcgtg 
ggaaaagaac 
gacctgggag 
caccgaaggt 
aggcctgcaa 



tgcactcctc 
tggccgatca 
catatactgt 
aaatgaacat 
aaaatgagag 
agaaagacat 
tttttactaa 
aaggcaatgg 
tcacacataa 
cgctgctaat 
gtcgaactgg 
atgagcccca 
gaagccgggg 
aaggaatact 
gatgcctcgc 
gtcaacggct 
tgtgccgacg 
ctggtcagca 
accggcaaga 
ccgctggcgc 
ccggtggtgc 
cagaacgaag 
gggcgcgagc 
gccatcaagc 



tcaccaaacc 
ctttatataa 
atatagtttt 
atataattag 
agacctgcaa 
gtcatcagct 
aacagttgtt 
agactctaca 
aaaccaaact 
ctccggccgt 
agtcgggcat 
cgctgaaccg 
tgctcgtgct 
tccgtgaggt 
aatggcaatg 
ggtgctttgg 
aggccacctt 
aagccatggc 
ctttcggcgg 
aattgcgcga 
tgcgtgcggc 
actacctgta 
agggcatgaa 
gctga 



ttacccccta 
taagatacca 
ttttttgtta 
tataatgaaa 
aggataaaaa 
gatggatgtg 
tttacaaaaa 
acaaactatg 
tattcgtctc 
cctcatgagc 
tgcctgggtc 
ggaaatggtc 
gaccggcgcg 
ggacgccggc 
gaggctgctg 
cggcggcttc 
tggcctgtcg 
cgataccgtt 
gcctaaagct 
cgtcacccgc 
caagaacggt 
cgccaagctc 
gcagttcctc 



actaatttta 
gatttattat 
aagggtaaaa 
acagaaggaa 
agagaagctt 
agtgatgagt 
agaaataata 
taccatacag 
tcattgatca 
acatacgaag 
accctcaacc 
gacgtgctgg 
ggtgaatcgt 
ccggaaatcc 
cgcatgtacg 
agcccgctgg 
gaaatcaact 
ggccaccgcc 
gccgagatgg 
gaactggcgc 
ttcaagcgct 
gaccagtccc 
gacgacaaga 



attcaaaatt 
atttacgaat 
taataggatc 
atgagattag 
aaggaaaccg 
ttgttgcagt 
taaaacgaaa 
agagagaaac 
ccgttttgtt 
gtcgctgggc 
ggccggaaaa 
aaaccctgga 
ggacggcagg 
tccaggaaaa 
ccaagccgac 
tggcctgcga 
ggggcatccc 
agtcgctgta 
ggctggttaa 
tcaacctgct 
gccgcgaact 
gtctgctgga 
gcatcaagcc 



<210> 31 

<211> 3470 

<212> DNA 

<213> zea mays 

<400> 31 

gcccccggtc gatcgctcgg caatcggcat 
cgcgggctcg cacatgcggg acgagctgca 
caaggtccgg agcgccgacg tgaagacgtg 
ggaggacggg cagcccttcg tggcgtgcgc 
ctacgagtac gagcgcagcg agggcacgca 
gcgccagaaa gggtgcccga gggtggaagg 
cttcgaggac gagttccccg ccaagagccc 



1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

2965 



ggacgccggc tcggtcaccg 
tgtcatgcgc gcccgcgagg 
ccgcgtgtgc gccgacgagg 
cgagtgcggc ttccccgtct 
gtgctgcccg cagtgcaaca 
ggacgaggag gagggcccgg 
caagaagcct cacgagcctg 
Page 20 



gtggcctcgc 

agccgaacgc 

tcgggacgcg 

gccggccctg 

cccgctacaa 

agatggacga 

tcgcgttcga 



60 
120 
180 
240 
300 
360 
420 



cgtctactcg 
gtcgtccttc 
gagcatggag 
gctcaaccac 
tgccgaggcc 
gtaccgcatc 
cacgacgccc 
gttcgccttc 
gtacctggac 
catcgacttc 
caccgtgctg 
cgacgacggc 
ccgctgggtg 
ctcgcagaag 
cgccatgaag 
gcagaagaag 
cacgcgcgac 
ggagggccac 
ccaccacaag 
cgcgcccttc 
cgaggccatg 
cccgcagcgc 
cttcgacatc 
gtgcgtgttc 
caagatgacg 
caagcgcggc 
cctgctcggc 
cggcagcaag 
gatcgaggag 
gagcttcgag 
cggcggcctg 
cgtcatcagc 
tgggtcggtg 
cgtgtactgc 
tcgtctccac 



gagaacggcg 
accggaagcg 
tggaaggacc 
gacgacagcg 
cgacagccgc 
gtcatcgtgc 
gccacggacg 
tcctggatcc 
cgcctggcgc 
ttcgtcagca 
tccatcctcg 
gcgtccatgc 
cccttctgca 
atcgactacc 
agggagtacg 
cccgaggagg 
cacccgggta 
gagctgccgc 
aaggcgggcg 
atcctcaacc 
tgcttcctca 
ttcgatggca 
aacatgaagg 
aaccgccagg 
tgcgactgct 
aaggcgcgca 
ttctacagga 
aagggcggcg 
gggctggagg 
aagcggttcg 
ccgcagggcg 
tgcggatacg 
acagaggata 
acgccgacac 
caggtgctgc 



agcacccggc 
tcgccgggaa 
ggatcgacaa 
acgacgacga 
tgtggcgcaa 
tccgcctggt 
ccgtgcctct 
tggaccagct 
tgcggtacga 
cggtggaccc 
ccgtcgacta 
tgctcttcga 
agaagttcgc 
tcaaggacaa 
aggagttcaa 
ggtgggtcat 
tgatccaggt 
gcctcgtcta 
ccatgaacgc 
tcgactgcga 
tggacccgca 
tcgatcgcca 
ggctggacgg 
cgctgtacgg 
ggccgtcgtg 
aggacaagaa 
agcggagcaa 
ggctgtacaa 
ggtacgacga 
gccagtcgcc 
ccgccgccga 
aggagaagac 
tcctgacggg 
ggccggcgtt 
gctgggcgct 



gcagaaatgg cggacgggtg 
ggacctggag gcggagaggg 
gtggaagacc aagcaggaga 
cgacaagaac gaagacgagt 
ggttccgatc ccgtcgagca 
ggtgctctgc ttcttcctca 
gtggctggcg tccgtcatct 
gccaaagtgg gcgccggtga 
ccgtgagggc gaggcgtgcc 
gctcaaggag ccgcccatca 
ccccgtggac cgcgtcagct 
cgcgctgtcc gagaccgccg 
cgtggagccg cgcgccccgg 
ggtgcagccg acgttcgtca 
ggtgcgcatc aacgcgctgg 
gcaggacggc acgccgtggc 
ctacctcggc aaccagggcg 
cgtgtcccgt gagaagcgcc 
gctggtgcgc gtctccgccg 
ccactacgtc aacaacagca 
gctggggaag aagctctgct 
cgaccgatac gccaaccgca 
catccagggc ccggtgtacg 
ctacgacccg ccgcggcccg 
gtgctgctgc tgctgctgct 
gggcgacggc ggcgaggagc 
gaaggacaag ctcggcggcg 
gaagcaccag cgcgcgttcg 
gctggagcgc tcctcgctca 
cgtgttcatc gcctccacgc 
ccccgccgcg ctcatcaagg 
cgagtggggc aaggagattg 
gttcaagatg cactgccggg 
caaggggtcg gcgcccatca 



ggggtccgtg gagatcttca 
page 21 



gccagacgct 
agatggaggg 
agaggggcaa 
acatgctgct 
tgatcaaccc 
agttccggat 
gcgagctctg 
cgcgggagac 
ggctgtcccc 
tcaccgccaa 
gctacgtctc 
agttcgcgcg 
agttctactt 
aggagcgccg 
tggccaaggc 
ccgggaacaa 
cgctggacgt 
ccgggtacaa 
tgctcaccaa 
aggccgtgcg 
acgtccagtt 
acgtcgtctt 
tcggcacggg 
agaagcggcc 
tcggcggcgg 
cgcgccgggg 
ggtcggtggc 
agctggagga 
tgtcgcagaa 
tcgtcgagga 
aggccatcca 
ggtggatcta 
ggtggaagtc 
acttgtctga 
tgagccgcca 



480 

540 

600 

660 

720 

780 

840 

900 

960 
1020 
1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 



ctgcccgctc cggtacgcct acggcggccg gctcaagtgg ctggagcgct tcgcctacac 
caacaccatc gtgtacccct tcacctccat cccgctcctc gcctactgca ccatccccgc 
cgtctgcctg ctcaccggca agttcatcat tcccacgctg aacaacctcg ccagcatctg 
gttcatcgcg ctcttcctgt ccatcatcgc gacgagcgtc ctggagctgc ggtggagcgg 
ggtgagcatc gaggactggt ggcgcaacga gcagttctgg gtcatcggcg gcgtgtccgc 
gcatctcttc gccgtgttcc agggcttcct caaggttctg ggcggcgtgg acaccagctt 
caccgtcacc tccaaggcgg ccggcgacga ggccgacgcc ttcggggacc tctacctctt 
caagtggacc accctgctgg tgccccccac cacgctcatc atcatcaaca tggtgggcat 
cgtggccggc gtgtccgacg ccgtcaacaa cggctacggc tcctggggcc cgctcttcgg 
caagctcttc ttctccttct gggtcatcgt ccacctctac ccgttcctca aggggctcat 
ggggaggcag aaccggacgc ccaccatcgt cgtgctctgg tccatcctcc tcgcctccat 
cttctcgctc gtctgggtca ggatcgaccc gtttatcccg aaggccaagg gccccatcct 
caagccatgc ggagtcgagt gctgagctca cctagctacc ttcttgttgc atgtacggac 
gccgccgtgc gtttggacat acaggcactt ttgggccagg ctactcatgt tcgacttttt 
ttttaatttt gtacaagatt tgtgatcgag tgactgagtg agacagagtg ttgggtgtaa 
gaactgtgat ggaattcact caaattaatg gacatttttt ttcttcaaaa 

<210> 32 

<211> 1078 

<212> PRT 

<213> zea mays 

<400> 32 

Met Asp Ala Gly Ser val Thr Gly Gly Leu Ala Ala Gly Ser His Met 

Arg Asp Glu Leu His val Met Arg Ala Arg Glu Glu Pro Asn Ala Lys 
20 25 

val Arg ser Ala Asp val Lys Thr Cys Arg val Cys Ala Asp Glu Val 

40 ^ 3 



35 



Gly Thr Arg Glu Asp Gly Gin Pro Phe val Ala Cys Ala Glu Cys Gly 



50 



Phe Pro val Cys Arg Pro cys Tyr Glu Tyr Glu Arg Ser Glu Gly Thr 

70 7b 



65 



Gin cys cys Pro Gin cys Asn Thr Arg Tyr Lys Arg Gin Lys Gly Cys 
85 yu 

Pro Arg val Glu Gly Asp Glu Glu Glu Gly Pro Glu Met Asp Asp Phe 
100 105 J " LU 



2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3470 
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Glu asp Glu Phe Pro Ala Lys sen Pro Lys Lys Pro His Glu Pro val 
115 "0 - L *- J 



Ala Phe Asp val Tyr Ser Glu asp Gly Glu His Pro Ala Gin Lys Trp 
130 135 

Arg Thr Gly Gly Gin Thr Leu Ser ser Phe Thr Gly ser val Ala Gly 
^45 150 ±DD 

Lys Asp Leu Glu Ala Glu Arg Glu Met Glu Gly Ser Met Glu Trp Lys 
Asp Arg He Asp Lys Trp Lys Thr Lys Gin Glu Lys Arg Gly Lys Leu 



180 



Asn His Asp Asp ser Asp Asp Asp Asp Asp Lys Asn Glu Asp Glu Tyr 
195 200 

Met Leu Leu Ala Glu Ala Arg Gin Pro Leu Trp Arg Lys val Pro He 



210 



215 



Pro ser Ser Met He Asn Pro Tyr Arg He val lie Val Leu Arg Leu 
225 230 Z3:> 



val val Leu Cys Phe Phe Leu Lys Phe Arg 



Phe Arg lie Thr Thr Pro Ala Thr 
250 255 

Asp Ala val Pro Leu Trp Leu Ala Ser val He Cys Glu Leu Trp Phe 
260 Zbb 

Ala Phe ser Trp He Leu Asp Gin Leu Pro Lys Trp Ala Pro val Thr 



245 



275 280 

Glu Thr Tyr Leu Asp Arg Leu Ala Leu Arg Tyr Asp Arg Glu Gly 
290 295 3uu 

Glu Ala cys Arg Leu ser Pro He Asp Phe Phe val Ser Thr val Asp 



Arg 



305 



310 



Pro Leu Lys Glu Pro Pro He He Thr Ala Asn Thr val Leu ser He 



325 



Leu Ala val Asp Tyr Pro val Asp Arg val ser Cys Tyr Val Ser Asp 



340 345 
Asp Gly Ala ser Met Leu Leu Phe Asp Ala Leu Ser Glu Thr Ala Glu 



355 



Phe Ala Arg Arg Trp val Pro Phe Cys Lys Lys Phe Ala Val Glu Pro 
370 375 

Arg Ala Pro Glu Phe Tyr Phe ser Gin Lys He Asp Tyr Leu Lys Asp 
3 Page 16 



385 

Lys val Gin Pro Thr Phe val Lys Glu Arg Arg Ala Met Lys Arg Glu 

Tyr Glu Glu Phe Lys Val Arg He Asn Ala Leu Val Ala Lys Ala Gin 
J 420 425 

Lys Lys Pro Glu Glu Gly Trp val Met Gin Asp Gly Thr Pro Trp Pro 



435 



Gly Asn Asn Thr Arg Asp His Pro Gly Met He Gin val Tyr Leu Gly 
450 455 D 

Asp val Glu Gly His Glu Leu Pro Arg Leu vaj 
r val Ser Arg Gly Lys Arg Pro Gly Tyr Asn His His Lys Lys Ala 



Asn Gin Gly Ala Leu 
465 470 



Ty 



485 



Gly Ala Met Asn Ala Leu Val Arg Val ser Ala val Leu Thr Asn Ala 
500 505 



Pro Phe He Leu Asn Leu Asp Cys Asp His Tyr val Asn Asn ser Lys 



515 520 
Ala val Arg Glu Ala Met Cys Phe Leu Met Asp Pro Gin Leu Gly Lys 



530 



535 



Lys Leu cys Tyr Val Gin Phe Pro Gin Arg Phe Asp Gly He Asp Arg 



545 



550 



His Asp Arg Tyr Ala Asn Arg Asn Val Val Phe Phe Asp He Asn Met 
565 =>/u 



Lys Gly Leu Asp Gly He Gin Gly Pro val Tyr val Gly Thr Gly cys 
3 580 585 33U 



val Phe Asn Arg Gin Ala Leu Tyr Gly Tyr Asp Pro Pro Arg Pro Glu 
595 600 OVu,J 

Lys Arg Pro Lys Met Thr cys Asp Cys Trp Pro ser Trp Cys Cys cys 
610 615 

Cys cys cys Phe Gly Gly Gly Lys Arg Gly Lys Ala Arg Lys Asp Lys 
625 630 

Lys Gly Asp Gly Gly Glu Glu Pro Arg Arg Gly Leu Leu Gly Phe Tyr 

Arg Lys Arg ser Lys Lys Asp Lys Leu Gly Gly Gly ser val Ala Gly 
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ser Lys l_ys Gly Gly Gly Leu Tyr Lys Lys His Gin Arg Ala Phe Glu 
675 bbU 



Leu Glu Glu lie Glu Glu Gly Leu Glu Gly Tyr Asp Glu Leu Glu Arg 
690 695 

ser ser Leu Met Ser Gin Lys Ser Phe Glu Lys Arg Phe Gly Gin Ser 
705 710 

Pro val Phe He Ala ser Thr Leu val Glu Asp Gly Gly Leu Pro Gin 

725 

Gly Ala Ala Ala Asp Pro Ala Ala Leu He Lys Glu Ala lie His Val 



740 



lie ser cys Gly Tyr Glu Glu Lys Thr Glu Trp Gly Lys Glu He Gly 



Trp 



755 760 
He Tyr Gly Ser val Thr Glu Asp He Leu Thr Gly Phe Lys Met 



770 



775 



His Cys Arg Gly Trp Lys Ser val Tyr Cys Thr Pro Thr Arg Pro Ala 
785 790 

Phe Lys Gly Ser Ala Pro He Asn Leu ser Asp Arg Leu His Gin val 



805 



Leu 



Arg rrp Ala Leu Gly Ser val Glu He Phe Met Ser Arg His Cys 



820 



Pro Leu Arg Tyr Ala Tyr Gly Gly Arg Leu Lys Trp Leu Glu Arg Phe 
835 840 



Ala Tyr Thr Asn Thr He val Tyr Pro Phe Thr Ser He Pro Leu Leu 
850 855 

Ala Tyr Cys Thr He Pro Ala Val Cys Leu Leu Thr Gly Lys Phe lie 
865 870 

He Pro Thr Leu Asn Asn Leu Ala ser lie Trp Phe He Ala Leu Phe 
Leu ser He lie Ala Thr Ser Val Leu Glu Leu Arg Trp Ser Gly val 



900 



ser He Glu Asp Trp Trp Arg Asn Glu Gin Phe Trp Val He Gly Gly 
915 920 

val ser Ala His Leu Phe Ala Val Phe Gin Gly Phe Leu Lys val Leu 



930 



935 
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Gly Gly val Asp Thr Ser Phe Thr val Thr Ser Lys Ala Ala Gly Asp 
945 950 ^" 

Glu Ala Asp Ala Phe Gly Asp Leu Tyr Leu Phe Lys Trp Thr Thr Leu 
965 y/u 

Leu val Pro Pro Thr Thr Leu He lie He Asn Met Val Gly He val 
980 985 

Ala Gly val ser Asp Ala val Asr^ Asn Gly Tyr Gly Ser^ Trp Gly Pro 

Leu Phe Gly Lys Leu Phe Phe Ser Phe Trp val lie val His Leu 
1010 1015 

Tyr Pro Phe Leu Lys Gly Leu Met Gly Arg Gin Asn Arg Thr Pro 
1025 1030 

Thr lie val val Leu Trp Ser He Leu Leu Ala ser He Phe Ser 
1040 1045 1UbU 

L eu val Trp val Arg lie Asp Pro Phe He Pro Lys Ala Lys Gly 
1055 1060 j-uoa 

pro lie Leu Lys Pro cys Gly val Glu Cys 
1070 1° 75 

<210> 33 

<211> 3231 

<212> DNA 

<213> zea mays 



cJacgcgtcc gggaggggcc atgatggagt cggcggcggc ccagtcctgc gcggcgtgcg 
gggacgacgc gcgcgctgcc tgccgcgcgt gcagctacgc gctctgcagg gcgtgcctcg 
acgaggacgc cgccgagggc cgcaccacat gcgcgcgctg cggaggggac tacgccgcta 
tcaacccagc gcgcgccagc gagggaaccg aggcggagga ggaggtggtg gagaaccacc 
acaccgccgg tggcctgcgt gagagggtca ccatgggcag ccacctcaat gatcgccagg 
atgaagtaag ccacgccagg accatgagca gcttgtcggg aattggtagt gaattgaatg 
atgaatctgg taagcccatc tggaagaaca gggtggagag ttggaaggaa aagaagaatg 
agaagaaagc ctcggccaaa aagactgcag ctaaagcaca gcctccgcct gtcgaagaac 
agatcatgga tgaaaaagac ttgacagatg catatgagcc actctcccgg gtcatcccaa 
tatcaaagaa caagctcaca ccttacagag cagtgatcat tatgcggtta attgttcttg 
ggctcttctt tcactaccgt atcaccaatc ctgttaacag tgcctttggt ctctggatga 
catcagttat atgtgagatc tggtttggtt tctcctggat attggatcaa ttcccgaagt 
ggtatcctat caatcgtgag acttatgttg ataggctgat tgcacgatat ggagatggtg 

Page 26 



300 

360 

420 

480 

540 

600 

660 

720 

780 



aagaatctgg gttagcacct gtagatttct ttgtcagtac agtggatcca ttgaaagagc 
ctccactaat cactgcaaac actgtgctgt ctattcttgc tgtggactat cccgttgaga 
agatctcatg ctatgtatct gatgatggtt ctgctatgct cacatttgaa tcgctcgcag 
agactgcaga atatgctaga aagtgggtgc cgttttgcaa gaagtacgcc attgagccac 
gagctcctga gttctacttc tcacagaaaa ttgactactt gaaggacaag atacacccat 
cttttgtcaa ggagcgtagg gctatgaaga gagactatga agagtacaag gtgaggataa 
atgctttggt tgccaaggct caaaagacac ctgatgaagg ctggatcatg caagacggta 
caccatggcc tgggaacaat cctcgtgacc accctggcat gatccaggtt ttcctgggtg 
agactggtgc acgggacttt gatggaaatg aacttcctcg gttagtgtat gtgtcaagag 
agaaaagacc aggctaccaa caccacaaga aggcaggggc tatgaatgct ctggtccgag 
tgtctgctgt tctgacaaat gccccttaca ttcttaatct tgattgtgat cactatgtta 
acaacagcaa agctgttcgt gaagcaatgt gcttcatgat ggaccctact gttggcagag 
atgtctgcta tgtacaattc ccccagaggt tcgatggcat tgatcgcagt gatcgatatg 
ccaataggaa cgttgtgttc tttgatgtta atatgaaagg acttgatggc ctccaaggcc 
cagtttatgt gggaactggt tgttgtttca ataggcaagc actttatggt tatgggcctc 
catctctgcc cgcacttcca aagtcttcga tttgttcctg gtgttgctgc tgctgtccca 
agaaaaaggt tgaaagaagt gagagggaaa tcaacagaga ctctcggcga gaagacctcg 
agtctgccat ttttaacctt cgcgaaattg acaactacga tgagtacgag aggtccatgc 
tcatctctca gatgagcttc gagaagtctt ttgggctgtc ctcggtcttt attgaatcga 
cccttatgga gaatgggggc gtccctgaat ctgcaaaccc atctacccta attaaagaag 
ccattcatgt cattagctgt ggatatgaag agaaaactga atggggaaaa gagattggct 
ggatctatgg ttcagttaca gaggatattc tgactgggtt taagatgcac tgccgtggct 
ggagatccat ctactgcatg ccggtgagac ctgcattcaa gggatcagcc ccaatcaatc 
tttccgatcg tcttcaccaa gttctccggt gggctcttgt ttctgtcgag atcttcttca 
gtcggcactg cccgctgtgg tacggttacg gtggcggccg tctgaaatgg ctccagaggc 
tctcctacat caacaccatc gtgtacccgt tcacttctct tcctctcgtt gcctactgtt 
gcctgcctgc catttgcctg ctcacaggaa agttcattat acctacgctg tccaacgctg 
caacgatatg gtttcttggc ctcttcatgt ccatcatcgt gacgagcgtg ttggagctgc 
ggtggagtgg catcgggatc gaggactggt ggcgcaacga gcagttctgg gtcatcggag 
gcgtgtccgc gcacctgttc gccgtgttcc agggtatcct caagatgatt gccgggctgg 
acaccaactt cacggtcacg gcaaaggcca cggacgacac tgagttcggg gagctgtacc 
tgttcaagtg gacgacggtg ctgatcccgc ccacaagcat cctggtgctg aacctggtgg 
gcgtggtggc tgggttctcg gccgcgctca acagcggcta cgagtcctgg ggcccgctct 
tcggtaaggt gttcttcgcc atgtgggtga tcatgcacct gtacccgttc ctcaagggtc 
tcatgggccg ccagaaccgc acgccgacca tcgtggtgct ctggtccgtc ctcctcgcct 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 



20 



Leu Asp Glu Asp Ala Ala Glu Gly Arg Thr Thr cys Ala Arg cys Gly 
35 40 



Gly Asp Tyr Ala Ala He Asn Pro Ala Arg Ala Ser Glu Gly Thr Glu 
50 55 



Ala Glu Glu Glu val val Glu Asn His His Thr Ala Gly Gly Leu Arg 
65 70 

Glu Arg val Thr Met Gly Ser His Leu Asn Asp Arg Gin Asp Glu Val 
8 5 

ser His Ala Arg Thr Met Ser Ser Leu Ser Gly He Gly Ser Glu Leu 



Asn Asp Glu ser Gly Lys Pro lie Trp Lys Asn Arg val Glu ser Trp 



115 



Lys Glu Lys Lys Asn Glu Lys Lys Ala Ser Ala Lys Lys Thr Ala Ala 



130 



L ys Ala Gin Pro Pro Pro val Glu Glu Gin lie Met Asp Glu Lys Asp 

150 - LJ J 



145 



Leu Thr Asp Ala Tyr Glu Pro Leu ser Arg val He Pro He ser Lys 



165 



A sn Lys Leu Thr Pro Tyr Arg Ala val He He Met Arg Leu He Val 



180 185 

page 28 



3231 



ccgtcttctc cctcctgtgg gtcaagatcg acccattcgt tggaggaacc gagaccgtca 2940 

acaccaacaa ctgcaacaca catctgctga ttcaccatcg gtcagctgct gtcgtgccgc 3000 

ggcggacgtg tttctggtgt tgcaaacgtg ggttgcctgc ctgatgcggg tctcctctgt 3060 

ctatctcgca tctgggcttt tgccccagga tctgaagcgg gtggtgtagg ttagctttat 3120 

tttgcgtcca agtgttgatt gatgttgtct gtgttatgaa aagttttggt ggtgaaacct 3180 
gaaatgttaa aattcggctc aattgtgaga aaaaaaaaaa aaaaaaaaaa a 

<210> 34 

<211> 1007 

<212> PRT 

<213> zea mays 

<400> 34 

Met Met Glu ser Ala Ala Ala Gin Ser Cys Ala Ala cys Gly Asp Asp 
Ala Arg Ala Ala Cys Arg Ala cys Ser Tyr Ala Leu cys Arg Ala Cys 



Leu Gly 



Gly Leu Phe Phe His Tyr Arg He Thr Asn Pro val Asn Ser Ala 



195 200 

Phe Gly Leu Trp Met Thr ser Val He Cys Glu lie Trp Phe Gly Phe 
210 215 

ser Trp He Leu Asp Gin Phe Pro Lys Trp Tyr Pro He Asn Arg Glu 

225 230 " J 

Thr Tyr val Asp Arg Leu He Ala Arg Tyr Gly Asp Gly Glu Glu Ser 
245 " u 

Gly Leu Ala Pro Val Asp Phe Phe Val Ser Thr val Asp Pro Leu Lys 
260 Zbb 

Glu Pro Pro Leu He Thr Ala Asn Thr val Leu Ser lie Leu Ala val 
275 280 

Asp Tyr Pro val Glu Lys lie ser Cys Tyr Val ser Asp Asp Gly Ser 
290 295 

Ala Met Leu Thr Phe Glu Ser Leu Ala Glu Thr Ala Glu Tyr Ala Arg 
305 310 

Lys Trp val Pro Phe Cys Lys Lys Tyr Ala He Glu Pro Arg Ala Pro 



325 



Glu Phe Tyr Phe Ser Gin Lys He Asp Tyr Leu Lys Asp Lys He His 



pro Ser 



340 345 

Phe val Lys Glu Arg Arg Ala Met Lys Arg Asp Tyr Glu Glu 
355 360 

Tyr Lys val Arg He Asn Ala Leu val Ala Lys Ala Gin Lys Thr Pro 

Asp Glu Gly Trp He Met Gin Asp Gly Thr Pro Trp Pro Gly Asn Asn 
385 390 

Pro Arg Asp His Pro Gly Met He Gin val Phe Leu Gly Glu Thr Gly 



405 



Ala Arg Asp Phe Asp Gly Asn Glu Leu Pro Arg Leu Val Tyr val Ser 
420 



Arg Glu Lys Arg Pro Gly Tyr Gin His His Lys Lys Ala Gly Ala Met 
Asn Ala Leu Val Arg Val Ser Ala val Leu Thr Asn Ala Pro Tyr He 



450 



455 



Leu Asn Leu Asp cys Asp His Tyr val Asn^ser Lys Ala val Arg 



465 



470 



475 



480 



Glu Ala Met cys Phe Met Met Asp Pro Thr Val Gly Arg Asp Val Cys 

Tyr val Gin Phe Pro Gin Arg Phe Asp Gly He Asp Arg Ser Asp Arg 
' 500 505 

T yr Ala Asn Arg Asn val val Phe Phe Asp val Asn Met Lys Gly Leu 
515 520 JZ - J 

Asp Gly Leu Gin Gly Pro val Tyr val Gly Thr Gly cys cys Phe Asn 
530 535 

Arg Gin Ala Leu Tyr Gly Tyr Gly Pro Pro Ser Leu Pro Ala Leu Pro 
545 550 

Lys ser Ser He cys Ser Trp Cys Cys cys Cys Cys Pro Lys Lys Lys 
565 - >/u 

val Glu Arg Ser Glu Arg Glu He Asn Arg Asp Ser Arg Arg Glu Asp 
580 5b -> 

Leu Glu ser Ala He Phe Asn Leu Arg Glu He Asp Asn Tyr Asp Glu 



595 



600 



T yr Glu Arg Ser Met Leu lie ser Gin Met ser Phe Glu Lys Ser Phe 



610 



Gly Leu ser ser Val Phe He Glu Ser Thr Leu Met Glu Asn Gly Gly 

val Pro Glu ser Ala Asn Pro Ser Thr Leu He Lys Glu Ala He His 
645 650 

val He ser cys Gly Tyr Glu Glu Lys Thr Glu Trp Gly Lys Glu He 



660 



665 



Gly Trp He Tyr Gly Ser val Thr Glu Asp He Leu Thr Gly Phe Lys 
J 575 680 UOJ 

Met His cys Arg Gly Trp Arg ser He Tyr Cys Met Pro val Arg Pro 
690 695 

Ala Phe Lys Gly Ser Ala Pro He Asn Leu Ser Asp Arg Leu His Gin 
705 710 

val Leu Arg Trp Ala Leu val Ser val Glu He Phe Phe Ser Arg His 



725 



cys Pro Leu Trp Tyr Gly Tyr Gly Gly Gly Arg Leu Lys Trp Leu Gin 

740 74 b 



page 30 



Arg Leu Ser Tyr He Asn Thr lie val Tyr Pro Phe Thr Ser Leu Pro 



755 



Leu val Ala Tyr Cys Cys Leu Pro Ala He Cys Leu Leu Thr Gly Lys 



770 



775 



Phe lie He Pro Thr Leu Ser Asn Ala Ala Thr He Trp Phe Leu Gly 
785 790 

L eu Phe Met Ser lie He val Thr ser val Leu Glu Leu Arg Trp Ser 



805 



Gly lie Gly He Glu Asp Trp Trp Arg Asn Glu Gin Phe Trp Val He 
820 **" 

Gly G ly val ser Ala His Leu Phe Ala val Phe Gin G^y He Leu Lys 

Met He Ala Gly Leu Asp Thr Asn Phe Thr val Thr Ala Lys Ala Thr 
850 855 

Asp Asp Thr Glu Phe Gly Glu Leu Tyr Leu Phe Lys Trp Thr Thr val 
865 870 

Leu He Pro Pro Thr ser He Leu Val Leu Asn Leu Val Gly val Val 

Ala Gly Phe Ser Ala Ala Leu Asn Ser Gly Tyr Glu Ser Trp Gly Pro 
900 yu:> 

Leu Phe GTy Lys Val Phe Phe Ala Met Trp val He Met His Leu Tyr 
Pro Phe Leu Lys Gly Leu Met Gly Arg Gin Asn Arg Thr Pro Thr He 

Phe 

val Lys He Asp Pro Phe val Gly Gly Thr Glu Thr Val Asn Thr Asn 
9od 

Asn cys Asn Thr His Leu Leu He His His Arg ser Ala Ala val val 
980 yKb 

Pro Arg Arg Thr Cys Phe Trp cys Q cys Lys Arg Gly Leu^ Pro Ala 
995 

<210> 35 
<211> 3443 

<212> DNA page 31 



930 



935 



val val Leu Trp Ser val Leu Leu Ala Ser val Phe Ser Leu Leu Trp 
945 950 



<213> zea mays 



<400> 35 
ctgcgtcgcc 



agctagccta 
ctcgcacaac 
ggcgctgagc 
cgacctcttc 
cgagcgccgg 
ggggagcccg 
gttcaacatc 
gatcaccgag 
cggcaacaac 
cggtgagttt 
gcgcatccat 
agtgagctgg 
cgccgatccc 
gtcgaggaag 
gcgtctcgtt 
catcgggctg 
cgaccagttc 
caggtacgag 
ggtggacccg 
cgtagactac 
gacgttcgag 
gaagttcggc 
caaggacaag 
ggagttcaag 
gtggatcatg 
gatccaggtg 
cctcgtgtac 
catgaacgct 
ggactgtgat 
ggaccctcag 
cgacgtgcac 
gctggacggc 



ctgcctcgca 
gcacgccggc 
cggaacgagc 
gggcaggtgt 
gtcgcctgca 
gagggcacgc 
agggttgccg 
gacgacgaga 
gcgatgctgc 
accccgcaga 
ccgattacca 
ccgtaccctg 
aaggagagga 
gaagacatgg 
gtgtcgatcg 
gtgctcgcct 
tggctcgtct 
cccaagtggt 
agggaagggg 
ctcaaggagc 
cccgtggaca 
tcgctgtcgg 
atcgagcccc 
gtgcagccca 
gtccggatca 
aaggacggca 
ttcctgggcc 
gtctcccgtg 
ctgattcgcg 
cactacatca 
gtcggccgga 
gaccgatacg 
atccaaggcc 



atcgcgaatc 
ctccgcgcgc 
tggtgctgat 
gcgagatatg 
acgagtgcgg 
agaactgccc 
gggacgatga 
atcagcagag 
acggcaggat 
tcccgcccat 
acgggtatgg 
tgtctgagcc 
tggacgactg 
acgccgacgt 
cgtcgagcaa 
tcttcctccg 
ccatcatctg 
tccccatcga 
agccgtcgct 
cgccgctggt 
aggtctcctg 
agacggccga 
gcgccccgga 
ccttcgtgca 
acgcgctggt 
cgccgtggcc 
acagcggcgg 
agaagcgccc 
tctccgccgt 
acaacagcaa 
aggtctgcta 
ctaacaggaa 
cggtgtacgt 



tgtcgagcac ctgaggggtc 
gatggaggcc agcgccgggc 
ccggggccac gaggacccca 
cggcgacgag gtcgggctca 
cttccccgtg tgccggccct 
ccagtgcaag acgcgctaca 
cgaggaggac atcgacgacc 
gcagctggag ggcaacatgc 
gagctacggg aggggccccg 
catcaccggc tcccgctccg 
ccacggcgag gtctcgtctt 
agggagtgcc aagtgggacg 
gaagtccaag cagggcatcc 
ggcactgaac gacgaggcga 
ggtgaacccg taccggatgg 
gtaccgtatc ctgcaccccg 
cgagatctgg ttcgccatct 
ccgcgagacg tacctcgacc 
gctgtcggcg gtggacctgt 
gaccgccaac accgtgctct 
ctacgtctcc gacgacggcg 
gttcgcgcgc aagtgggtgc 
gttctacttc tcgctcaagg 
ggagcgccgc gccatgaaga 
ggccaaggcc atgaaggtgc 
cgggaacaac acccgcgacc 
ccacgacacc gagggcaacg 
gggattccag caccacaaga 
gctgaccaac gcgccattca 
ggccatccgg gaggccatgt 
cgttcagttc ccgcagaggt 
caccgtcttc ttcgacatca 
cgggacaggg tgcgtgttcc 
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ggaggccgag 
tggtggccgg 
agccgctgcg 
cggtggacgg 
gctacgagta 
agcgcctcaa 
tggagcacga 
agaacagcca 
acgacggcga 
tgccggtgag 
ccctgcacaa 
agaagaaaga 
tcggcggcgg 
ggcagccgct 
tgatcgtggt 
tcccggacgc 
cctggatcct 
gcctctccct 
tcgtgagcac 
ccatcctcgc 
cgtcgatgct 
ccttctgcaa 
tcgactacct 
gagagtatga 
cggcagaggg 
accccggcat 
agctgccccg 
aggccggcgc 
tgctcaactt 
gcttcctcat 
tcgacggcat 
acatgaaggg 
ggcgccaggc 



60 
120 
180 
240 
300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 



gctctacggc 
ctgcccgtgc 
cgctgatatg 
gcggttcggg 
tccttcgtcg 
cgaggacaag 
catcctgacg 
gcgggcggcg 
ccggtgggcg 
ctacaagaac 
ccccttcacc 
cggcaagttc 
catgtccatc 
gtggtggagg 
cgtgcagggc 
ggccaccggc 
cctcatcccg 
cgacgccatc 
cttctgggtc 
gacgcccacc 
ggtcaggatc 
caattgctga 
acaatttaga 
gacgaggaat 
aaaaaaaaaa 



tacaaccctc 
ttcggccgca 
ggagtagata 
cagtccgcgg 
agccccgccg 
accgactggg 
gggttcaaga 
ttcaaggggt 
ctggggtccg 
ggcaacctca 
tcgctcccgc 
atcatgccgt 
ttcgcgacgg 
aacgagcagt 
ctgctcaagg 
gacgaggacg 
cccaccacgc 
aacaacgggt 
atcgtccacc 
gttgttgtca 
gaccctttca 
gctgtttatt 
aattttgtaa 
tgaacaaagg 
aaaaaaaaaa 



ccaagggacc 
agaagcggaa 
gcgacaagga 
cgttcgtcac 
cgctcctcaa 
ggctggagct 
tgcactgccg 
cggcgccgat 
tcgagatctt 
agtggctgga 
tgctcgccta 
cgattagcac 
gcatcctgga 
tctgggtcat 
tcctcgccgg 
acgagttcgc 
tgctcatcat 
accagtcctg 
tctacccgtt 
tctggtccat 
tcgtcaggac 
aaggttcaaa 
ggttgttgtg 
acaaggtttg 
aaa 



caagaggccc 
acacgccaag 
gatgctcatg 
gtcgacgctg 
ggaggccatc 
ggggtggatc 
cgggtggcgc 
caatctatcg 
cttcagccgg 
gcgcttcgcc 
ctgcaccctc 
gttcgccagc 
gatgcggtgg 
cggcggcgtg 
gatcgacacc 
cgagctctac 
taacgtcatc 
ggggcccctc 
cctcaagggg 
tctgctggcc 
caagggcccg 
attctggagc 
tctgtaatgt 
attgttaaat 



aagatggtga 
gacgggctgc 
tcccacatga 
atggaggaag 
catgtcatca 
tacgggtcga 
tccgtgtact 
gaccgtctca 
cacagccccc 
tacatcaaca 
cccgccgtct 
ctcttcttca 
agcggggtga 
tccgcgcatc 
aacttcaccg 
gccttcaagt 
ggcgtcgtgg 
ttcggcaagc 
ctcatggggc 
tccatcttct 
gacgtcaggc 
ttgtgcatag 
tatggtaccc 
ggcaaaaaaa 



cctgcgactg 
cggagggcac 
acttcgagaa 
gcggcgtccc 
gctgcggcta 
tcacggagga 
gcatgccgaa 
accaggtgct 
tgctgtacgg 
ccaccatcta 
gcctcctcac 
tcgccctctt 
gcatcgagga 
tcttcgccgt 
tcacctccaa 
ggaccacgct 
ccggcatctc 
tcttcttcgc 
gccagaacag 
ccctgctctg 
agtgtggcat 
ggagaaaaaa 
agaattgtcg 
aaaaaaaaaa 



2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3443 



<210> 36 

<211> 1052 

<212> PRT 

<213> zea mays 

<400> 36 

Met Glu Ala ser Ala Gly Leu val Ala Gly Ser His asp Arg Asn Glu 



Leu val Leu He Arg Gly His Glu Asp Pro Lys Pro Leu Arg Ala Leu 
20 " 

Ser Gly Gin val Cys Glu lie Cys Gly Asp Glu val Gly Leu xhr val 
35 40 ^ J 

Page 33 



Asp Gly asp Leu Phe val Ala cys Asn Glu cys Gly Phe Pro val cys 
50 55 

Arg Pro cys Tyr Glu Tyr Glu Arg Arg Glu Gly Thr Gin Asn Cys Pro 



Gin Cys Lys Thr Arg Tyr Lys Arg Leu Lys Gly Ser Pro Arg Val Ala 



Gly Asp asp Asp Glu Glu Asp He Asp Asp Leu Glu His Glu Phe Asn 
100 ■ LU - > 



lie Asp Asp 



Glu Asn Gin Gin Arg Gin Leu Glu Gly Asn Met Gin Asn 
115 120 

ser Gin He Thr Glu Ala Met Leu His Gly Arg Met ser Tyr Gly Arg 
130 135 

Gly Pro Asp Asp Gly Asp Gly Asn Asn Thr Pro Gin He Pro Pro lie 
145 150 

He Thr Gly Ser Arg ser Val Pro val Ser Gly Glu Phe Pro lie Thr 

Asn Gly Tyr Gly His Gly Glu Val ser Ser Ser Leu His Lys Arg He 

His Pro Tyr Pro val ser Glu Pro Gly ser Ala Lys Trp Asp Glu Lys 
195 2UU 

Lys Glu val ser Trp Lys Glu Arg Met Asp Asp Trp Lys Ser Lys Gin 
210 215 

Gly He Leu Gly Gly Gly Ala Asp Pro Glu Asp Met Asp Ala Asp val 
225 230 

Ala Leu Asn Asp Glu Ala Arg Gin Pro Leu ser Arg Lys val ser He 
245 

Ala ser Ser Lys Val Asn Pro Tyr Arg Met val He val vaj Arg Leu 



val val Leu Ala Phe Phe Leu Arg Tyr Arg He Leu His Pro val Pro 



Asp Ala He Gly Leu Trp Leu val Ser He He Cys Glu He Trp Phe 



290 



Ala He ser Trp He Leu Asp Gin Phe Pro Lys Trp Phe Pro He Asp 
305 310 

Page 34 



Arg da Thr Tyr Leu Asp Arg Leu ser Leu Arg Tyr Glu Arg Glu Gly 

Glu Pro ser Leu Leu Ser Ala val Asp Leu Phe val Ser Thr val Asp 
340 i4b 

Pro Leu Lys Glu Pro Pro Leu val Thr Ala Asn Thr val Leu Ser He 
355 3oU 

Leu Ala val Asp Tyr Pro Val Asp Lys val Ser Cys Tyr val Ser Asp 
370 375 

Asp Gly Ala ser Met Leu Thr Phe Glu ser Leu Ser Glu Thr Ala Glu 
385 390 

Phe Ala Arg Lys Trp val Pro Phe Cys Lys Lys Phe Gly He Glu Pro 
405 H±KJ 

Arg Ala Pro Glu Phe Tyr Phe Ser Leu Lys val Asp Tyr Leu Lys Asp 
420 4 " 

Lys val Gin Pro Thr Phe Val Gin Glu Arg Arg Ala Met Lys Arg Glu 
435 440 ^ J 

Tyr Glu Glu Phe Lys val Arg He Asn Ala Leu val Ala Lys Ala Met 
450 455 

Lys val Pro Ala Glu Gly Trp He Met Lys Asp Gly Thr Pro Trp Pro 

470 • ' - ! 



465 



Gly Asn Asn Thr Arg Asp His Pro Gly Met He Gin val Phe Leu Gly 

His ser Gly Gly His Asp Thr Glu Gly Asn Glu Leu Pro Arg Leu val 

Tyr val ser Arg Glu Lys Arg Pro Gly Phe Gin His His Lys Lys Ala 
J 515 520 J£ — > 

Gly Ala Met Asn Ala Leu lie Arg val Ser Ala val Leu Thr Asn Ala 
530 535 

Pro Phe Met Leu Asn Leu Asp cys Asp His Tyr He Asn Asn Ser Lys 
545 550 3 " 

Ala He Arg Glu Ala Met cys Phe Leu Met Asp Pro Gin val Gly Arg 



565 



Lys val cys Tyr val Gin Phe Pro Gin Arg Phe Asp Gly lie Asp Val 



580 585 
His Asp Arg Tyr Ala Asn Arg Asn Thr val Phe Phe Asp He Asn 

P3.CJ6 j J 



Met 



595 600 605 

Lys Gly Leu asp Gly He Gin Gly Pro val xyr val Gly Thr Gly cys 
610 615 

val Phe Arg Arg Gin Ala Leu xyr Gly Tyr Asn Pro Pro Lys Gly Pro 
625 630 

L ys Arg Pro Lys Met val Thr cys Asp cys cys Pro cys Phe Gly Arg 



645 



L ys Lys Arg Lys His Ala Lys Asp Gly Leu Pro Glu Gly Thr Ala Asp 
660 D 



Met Gly val Asp Ser Asp Lys Glu Met Leu Met Ser His Met Asn Phe 
675 680 



Glu Lys Arg Phe Gly Gin ser Ala Ala Phe val Thr ser Thr Leu Met 
690 byb 

Glu Glu Gly Gly val Pro Pro Ser Ser Ser Pro Ala Ala Leu Leu Lys 
705 710 

Glu Ala lie His val He ser Cys Gly Tyr Glu Asp Lys Thr Asp Trp 

Gly Leu Glu Leu Gly Trp He Tyr Gly Ser He Thr Glu Asp He Leu 
740 /H0 

Thr Gly Phe Lys Met His cys Arg Gly Trp Arg ser val Tyr cys Met 
755 ' 

Pro Lys Arg Ala Ala Phe Lys Gly Ser Ala Pro lie Asn Leu Ser Asp 
770 775 

Arg Leu Asn Gin Val Leu Arg Trp Ala Leu Gly Ser Val Glu He Phe 
785 790 

Pne ser Arg His Ser Pro Leu Leu Tyr G^y Tyr Lys Asn Gly Asn Leu 

Lys Trp Leu Glu Arg Phe Ala Tyr lie Asn Thr Thr He Tyr Pro Phe 

Thr ser Leu Pro Leu Leu Ala Tyr Cys Thr Leu Pro Ala val cys Leu 
835 840 

Leu Thr Gly Lys Phe He Met Pro Ser He Ser Thr Phe Ala Ser Leu 



850 



855 



Phe Phe He Ala Leu Phe Met ser He Phe Ala Thr Gly He Leu Glu 

page 36 



865 



Met Arg Trp Ser Gly val Sen He Glu Glu Trp Trp Arg Asn Glu Gin 
Phe Trp val lie Gly Gly val Ser Ala His Leu Phe Ala val Val Gin 



900 



Gly Leu Leu Lys val Leu Ala Gly He Asp Thr Asn Phe Thr val Thr 

gi5 920 **- J 

ser Lys Ala Thr Gly Asp Glu Asp Asp Glu Phe Ala Glu Leu Tyr Ala 
930 935 

Phe Lys Trp Thr Thr Leu Leu He Pro Pro Thr Thr Leu Leu He lie 

945 950 3JJ 

Asn val He Gly Val val Ala Gly He ser Asp Ala He Asn Asn Gly 



965 



xyr Gin Ser Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe Ala Phe Trp 
980 y ° b 

val He val His Leu Tyr Pro Phe Leu Lys Gly Leu Met Gly Arg Gin 
gg5 1UUU 

Asn Arg Thr Pro Thr val Val val He Trp ser He Leu Leu Ala 
1010 1015 



ser He Phe Ser Leu Leu Trp Val Arg He Asp Pro Phe He Val 
1025 1030 

Arg Thr^ Lys Gly Pro Asp VjH. Arg Gin Cys Gly H^ Asn cys 



1040 



<210> 37 

<211> 3191 

<212> DNA 

<213> Oryza savita 



60 



atggacaccg cctccgtcac cggtggcgag cacaagggga aggagaagac gtgccgggtg 

tgcggcgagg aggtggcggc gagggaggac gggaagccgt tcgtggcgtg cgccgagtgc 120 

ggcttcccgg tgtgcaagcc ctgctacgag tacgagcgca gcgagggcac ccagtgctgc 180 

ccccagtgca acacccgcta caagcgccac aaagggtgcc cacgggtgga aggcgacgag 240 

gacgacggcg gcgacatgga cgacttcgag gaggagttcc agatcaagag ccccaccaag 300 

cagaaacccc cccacgagcc cgtcaacttc gacgtctact cggagaacgg cgagcagccg 360 

gcacagaagt ggcgccctgg aggcccggcg ctctcttcct tcaccggaag cgtggctggg 420 

aaggatctgg agcaggagag ggagatggag ggtggcatgg agtggaagga caggatcgac 480 

aagtggaaga cgaagcagga gaagcggggc aagctcaacc^gcgacgacag cgacgacgac 540 



gacgacaaga 
aaggtgccga 
gtggtgctct 
ctgtggctgg 
ctgcccaagt 
gagcgcgacg 
cgctcaagga 
accccgtcga 
acacgctctc 
ccatcgagcc 
aggtccagcc 
aggtgaggat 
tgcaggacgg 
tgtacctggg 
acgtgtcccg 
ccctcgttcg 
accactacgt 
agctcggcaa 
acgatcgcta 
ggatacaggg 
gatacgaccc 
ggtgctgctg 
agggcggcgg 
tctacaagaa 
ggaagaaagg 
tcgaggggta 
ggttcggcca 
agggcgccgc 
gctacgagga 
aggacatctt 
cggcgagggc 
tgctccggtg 
acgcctatgg 
accccttcac 



acgacgacga 
tcccgtcgag 
gcttcttcct 
cctcggtgat 
ggtcgccggt 
gcgagccgtg 
gccgcccatc 
ccgcgtctcc 
cgagaccgcc 
ccgcgccccc 
caccttcgtc 
aaacgcgctg 
gacgccatgg 
cagccagggc 
cgagaagcgg 
cgtctccgcc 
caacaacagc 
gaagctgtgc 
cgccaaccgc 
gccggtgtac 
gccgcggccg 
ctgctgctgc 
cggcggcgag 
gaggagcaag 
gtaccggaag 
cgacgagctg 
gtcgccggtg 
cgccgacccc 
gaagaccgag 
aacggggttc 
ggcattcaag 
ggcgctcggc 
cggccgcctc 
ctccattccc 



gtacatgctg 
caagatcaac 
caagttccgg 
ctgcgagctg 
gacgagggag 
cgcctggccc 
atcaccgcca 
tgctacgtct 
gagttcgccc 
gagttctact 
aaagaacgcc 
gtggcgaagg 
ccggggaaca 
gcgctcgacg 
cccggctaca 
gtgcttacca 
aaggccgtcc 
tacgtccagt 
aacaccgtct 
gtggggacgg 
gagaagaggc 
ttcggcgggg 
ggcggcggcc 
aaggacaagc 
caccagcgcg 
gagcgctcgt 
ttcatcgcct 
gccgccctca 
tggggcaagg 
aagatgcatt 
gggtcggcgc 
tccgtcgaga 
aagtggctcg 
ctcctcgcct 



ctcgcggagg cgaggcagcc 
ccgtaccgga tcgtgatcgt 
atcacgacgc cggcgatgga 
tggttcgcgc tgtcgtggat 
acgtacctgg accggctggc 
cgatcgattt cttcgtcagc 
acaccgtgct gtccatcctc 
ccgacgacgg cgcgtccatg 
gccggtgggt ccccttctgc 
tctcccagaa gatcgactac 
gcgccatgaa gagagagtat 
cgcagaagaa gccggaggaa 
acacgaggga ccacccgggg 
tcgagggcag cgagctgccg 
accaccacaa gaaggccggc 
acgccccctt catcctcaac 
gcgaggccat gtgcttcctc 
tcccccagcg cttcgacggc 
tcttcgacat caacatgaag 
ggacggtgtt caacaggcag 
cgaagatgac gtgcgactgc 
ggaagcgcgg caagtcgcac 
tcgacgagcc gcgccgcggg 
tcggcggcgg cgcggcgtcg 
ggttcgagct ggaggagatc 
cgctcatgtc gcagaagagc 
ccaccctcgt cgaggacggc 
tcaaggaggc catccacgtc 
agattgggtg gatctacggg 
gccgtgggtg gaagtcggtg 
ccatcaacct gtcggatcgt 
tcttcatgag ccgccattgc 
agcgcttcgc ctacaccaac 
actgcaccat ccccgccgtc 
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gctgtggagg 
gctccggctg 
cgcggtgccg 
cctcgaccag 
cctccggtac 
acggtggacc 
gccgtcgact 
ctgctcttcg 
aagaagttca 
ctcaaggaca 
gaggagttca 
gggtgggtga 
atgatccagg 
cggctggtgt 
gccatgaact 
ctcgactgcg 
atggacaagc 
atcgaccgcc 
gggctggacg 
gcgctgtacg 
tggccgtcgt 
aagaacaaga 
ctgctcgggt 
ctcgccggag 
gaggagggcc 
ttcgagaagc 
ggcctccccc 
atcagctgcg 
tcggtgacgg 
tactgcacgc 
ctgcaccagg 
ccgctctggt 
accatcgtct 
tgcctcctca 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 



3191 



ccggcaagtt catcatcccc acgcttaaca atttggcgag catatggttc atagcgcttt 2640 

tcctgtcgat catcgcgacg ggggtgctgg agctgcggtg gagcggggtg agcatcgagg 2700 

actggtggag gaacgagcag ttctgggtga tcggcggcgt gtcggcgcac ctgttcgccg 2760 

tgttccaggg cctcctcaag gtgctcggcg gcgtggacac caacttcacg gtgacgtcca 2820 

aggccgccgc cgacgagacc gacgcgttcg gcgagctcta cctgttcaag tggacgacgc 2880 

tgctggtgcc gccgacgacg ctgatcatca tcaacatggt ggggatcgtc gccggcgtgt 2940 

cggacgccgt gaacaacggg tacgggtcgt ggggcccgct gttcgggaag ctcttcttct 3000 

ccttctgggt catcctccac ctctacccct tcctcaaggg gctcatgggg aggcagaacc 3060 

ggacgcccac cattgtcgtg ctctggtcca tcctcctcgc ctccatcttc tccctcgtct 3120 

gggtcaggat cgaccccttc atccccaagc ccaagggccc cgtcctcaag ccatgcgggg 3180 
tctcgtgctg a 

<210> 38 

<211> 1063 

<212> PRT 

<213> Oryza savita 

<400> 38 

Met Asp Thr Ala Ser val Thr Gly Gly Glu His Lys Gly Lys Glu Lys 

Thr cys Arg val cys Gly Glu Glu val Ala Ala Arg Glu Asp Gly Lys 

Pro Phe val Ala cys Ala Glu Cys Gly Phe Pro val Cys Lys Pro Cys 
35 40 ^ J 

Tyr Glu Tyr Glu Arg ser Glu Gly Thr Gin cys cys Pro Gin cys Asn 



50 



Thr Arg Tyr Lys Arg His Lys Gly Cys Pro Arg val Glu Gly Asp Glu 
65 70 

Asp asp Gly Gly Asp Met Asp Asp Phe Glu Glu Glu Phe Gin lie Lys 
ser Pro Thr Lys Gin Lys Pro Pro His Glu Pro val Asn Phe Asp Val 



100 



T yr ser Glu Asn Gly Glu Gin Pro Ala Gin Lys Trp Arg Pro Gly Gly 



115 



Pro Ala Leu Ser Ser Phe Thr Gly Ser Val Ala Gly Lys Asp Leu Glu 
130 135 

Gin Glu Arg Glu Met Glu Gly Gly Met Glu Trp Lys Asp Arg He Asp 
145 l->0 • LDJ 
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L ys rrp Lys Thr Lys Gin Glu Lys Arg Gly Lys Leu ash Arg Asp Asp 

sen Asp Asp Asp asp Asp Lys Asn Asp Asp Glu Tyr Met Leu Leu Ala 
180 Xb:> 

Glu Ala Arg Gin Pro Leu Trp Arg Lys val Pro He Pro Ser Ser Lys 
195 200 

lie Asn Pro Tyr Arg He val He Val Leu Arg Leu Val val Leu Cys 
210 215 

Phe Phe Leu Lys Phe Arg He Thr Thr Pro Ala Met Asp Ala val Pro 
225 230 

Leu Trp Leu Ala Ser val lie Cys Glu Leu Trp Phe Ala Leu Ser Trp 
245 ^ DU 

lie Leu Asp Gin Leu Pro Lys Trp Ser Pro val Thr Arg Glu Thr Tyr 
260 Zbb 

Leu Asp Arg Leu Ala Leu Arg Tyr Glu Arg Asp Gly Glu Pro Cys Arg 

Leu Ala Pro He Asp Phe Phe val ser Thr val Asp Pro Leu Lys Glu 
290 295 

Pro Pro He He Thr Ala Asn Thr val Leu Ser He Leu Ala Val Asp 
305 310 

Tyr Pro val Asp Arg Val ser Cys Tyr val Ser Asp Asp Gly Ala ser 

Met Leu Leu Phe Asp Thr Leu Ser Glu Thr Ala Glu Phe Ala Arg Arg 
340 

Trp val Pro Phe Cys Lys Lys Phe Thr He Glu Pro Arg Ala Pro Glu 
355 joU 

Phe Tyr Phe Ser Gin Lys lie Asp Tyr Leu Lys Asp Lys val Gin Pro 
370 375 

Thr Phe val Lys Glu Arg Arg Ala Met Lys Arg Glu Tyr Glu Glu Phe 
385 390 

L ys val Arg He Asn Ala Leu val Ala Lys Ala Gin Lys Lys Pro Glu 
Glu Gly Trp val Met Gin Asp Gly Thr Pro Trp Pro Gly Asn Asn Thr 
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Arg asp His Pro Gly Met He Gin val Tyr Leu Gly ser Gin Gly Ala 

Leu Asp val Glu Gly Ser Glu Leu Pro Arg Leu val Tyr Val Ser Arg 
450 455 

Glu Lys Arg Pro Gly Tyr Asn His His Lys Lys Ala Gly Ala Met Asn 
465 470 

ser Leu val Arg val Ser Ala val Leu Thr Asn Ala Pro Phe lie Leu 



485 



Asn Leu Asp cys Asp His Tyr val Asn Asn Ser Lys Ala val Arg Glu 
500 505 

Ala Met cys Phe Leu Met Asp Lys Gin Leu Gly Lys Lyj Leu Cys Tyr 



515 



val Gin Phe Pro Gin Arg Phe Asp Gly He Asp Arg His Asp Arg Tyr 
530 535 

Ala Asn Arg Asn Thr val Phe Phe Asp He Asn Met Lys Gly Leu Asp 
545 550 333 

Gly He Gin Gly Pro val Tyr Val Gly Thr Gly Thr Val Phe Asn Arg 
565 - )/u 

Gin Ala Leu Tyr Gly Tyr Asp Pro Pro Arg Pro Glu Lys Arg Pro Lys 
580 

Met Thr cys Asp cys Trp Pro Ser Trp cys Cys cys Cys Cys cys Phe 
595 600 UWJ 

Gly Gly Gly Lys Arg Gly Lys Ser His Lys Asn Lys Lys Gly Gly Gly 
610 615 

Gly Gly Glu Gly Gly Gly Leu Asp Glu Pro Arg Arg Gly Leu Leu Gly 



625 



630 



Phe Tyr Lys Lys Arg ser Lys Lys Asp Lys Leu Gly Gly Gly Ala Ala 

ser Leu Ala Gly Gly Lys Lys Gly Tyr Arg Lys His Gin Arg Gly Phe 
660 665 

Glu Leu Glu Glu lie Glu Glu Gly Leu Glu Gly Tyr Asp Glu Leu Glu 



675 



680 



Arg ser Ser Leu Met ser Gin Lys Ser Phe Glu Lys Arg Phe Gly Gin 
690 695 

ser Pro val Phe He Ala Ser Thr Leu val Glu Asp Gly Gly Leu Pro 
^ ri page 41 



715 



720 



705 710 
Gin Gly Ala Ala Ala Asp Pro Ala Ala Leu He Lys Glu Ala lie His 

val He ser Cys Gly Tyr Glu Glu Lys Thr Glu Trp Gly Lys Glu He 
740 745 

Gly rrp lie Tyr Gly ser val Thr Glu Asp He Leu Thr Gly Phe Lys 

Met His cys Arg Gly Trp Lys Ser val Tyr cys Thr Pro Ala Arg Ala 
770 775 

Ala Phe Lys Gly Ser Ala Pro He Asn Leu Ser Asp Arg Leu His Gin 
785 790 

val Leu Arg Trp Ala Leu Gly ser val Glu He Phe Met ser Arg His 

cys Pro Leu Trp Tyr Ala Tyr Gly Gly Arg Leu Lys Trp Leu Glu Arg 
820 ° z:> 

Phe Ala JVC Thr Asn Thr He val Tyr Pro Phe Thr ser He Pro Leu 



835 



Leu Ala Tyr Cys Thr He Pro Ala val Cys Leu Leu Thr Gly Lys Phe 
850 855 

He He Pro Thr Leu Asn Asn Leu Ala ser lie Trp Phe He Ala Leu 



865 870 
Phe Leu ser He lie Ala Thr Gly val Leu Glu Leu Arg Trp ser Gly 

val ser He Glu Asp Trp Trp Arg Asn Glu Gin Phe Trp val He Gly 
900 yub 

Gly val ser Ala His Leu Phe Ala Val Phe Gin Gly Leu Leu Lys val 
915 920 ^ J 

Leu Gly Gly Val Asp Thr Asn Phe Thr val Thr Ser Lys Ala Ala Ala 
930 935 

Asp Glu Thr Asp Ala Phe Gly Glu Leu Tyr Leu Phe Lys Trp Thr Thr 
945 950 

L eu Leu val Pro Pro Thr Thr Leu He He He Asn Met Val Gly He 



965 



val Ala Gly Val, Ser Asp Ala val Asn Asn Gly Tyr Gly Ser Trp Gly 



980 



985 
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Pro Leu Phe Gly Lys Leu Phe Ph^ Sen Phe Trp val Leu ms Leu 

T yr Pro Phe Leu Lys Gly Leu Met Gly Arg Gin Asn Arg Thr Pro 
1010 1015 

Thr He val val Leu Trp Ser lie Leu Leu Ala Ser He Phe Ser 
1025 1030 

Leu val Trp val Arg He Asp Pro Phe He Pro Lys Pro Lys Gly 
1040 1045 

pro Val Leu Lys Pro Cys Gly Val Ser Cys 
1055 1060 

<210> 39 

<211> 2820 

<212> DNA 

<213> Oryza savita 



aJggagtcgg gggtcccgcc ctgcgccgcg tgcggggacg acgcgcacgc cgcctgccgc 
gcctgcagct acgcgctctg caaggcctgc ctcgacgagg acgccgccga gggacgcacc 
acctgcgcgc gctgcggcgg ggagtacggc gcgcccgacc cagcgcatgg ccagggggcg 
gtcgtggagg aggaagtgga agagagccac gagccggcgg ccggcggtgt tcgcgagagg 
gtcaccatgg ccagccaact cagcgatcac caggatgaag gagttcatgc caggactatg 
agcacccatg ccaggacaat tagcagtgtc tctggagttg ggagtgaatt gaatgatgaa 
tctgggaagc ccatctggaa gaacagggtg gagagctgga aggagaaaaa gaaagagaag 
aaagcctcag caaagaaagc tgcagcaaaa gctcaagctc cacctgttga agaacagatt 
atggatgaaa aagacttgac agatgcatat gagccacttt ctcggatcat tcctatatcg 
aagaacaagc tcacacctta cagggcagta atcattatgc gtctggtagt tctggggctc 
ttctttcact accgtatcac caaccctgtt tacagcgcct ttggtctctg gatgacatca 
gtcatatgtg agatctggtt tggattctcc tggatcctgg atcagttccc caagtggtgt 
cctatcaatc gcgaaactta tgttgatagg ctgattgcac gatatggaga tggagaagat 
tctgggttgg cacctgtaga tttctttgtc agtacagtgg atccattgaa agagcctcct 
ctaatcactg cgaatactgt tctgtccatt cttgccgtgg actatccagt tgagaagatt 
tcgtgttacg tgtcagacga tggttcggct atgctcacat ttgaatcact tgcggaaaca 
gcagaatttg ctaggagatg ggttccattt tgcaagaagt actccattga gccacgtgcc 
cctgagttct acttctcaca gaagattgac tacttgaagg acaagataca cccatctttc 
gtcaaggagc gtcgggctat gaagagggat tacgaagaat acaaggtgag gataaatgct 
ttggttgcta aggctcagaa gacacctgag gaaggctgga ttatgcaaga tgggacacca 
tggcctggga acaaccctcg tgaccaccct ggaatgatcc^aggttttcct tggtgagacc 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



ggtgctcggg 
agaccagggt 
gcagttctga 
agcaaagctg 
tgctatgtcc 
aggaatgttg 
tatgtgggaa 
ctgcctgcgc 
aaagctgaaa 
gccattttca 
tcccagatga 
atggagaatg 
catgtcatta 
gctctcggtt 
ggtggtcgtc 
acctctcttc 
ttcatcattc 
atcatcgtga 
cgcaacgagc 
ggtatcctca 
gacgacaccg 
acctccatcc 
agcggctacg 
atgcacttgt 
gtcgtgctct 
ccgttcatcg 



actttgacgg 
accaacacca 
caaatgcccc 
ttcgtgaagc 
aattcccaca 
tgttctttga 
ctggttgttg 
ttccaaagtc 
aaagtgagaa 
atcttcggga 
gctttgagaa 
gaggcgttcc 
gctgtggata 
ccgttgagat 
tgaaatggct 
ctcttattgc 
ccacgctctc 
cgagcgtcct 
agttctgggt 
agatgattgc 
agttcggcga 
tggtgctcaa 
agtcctgggg 
accccttcct 
ggtctgtcct 
gcagctccga 



aaatgagctt 
caagaaagca 
ttacattctt 
gatgtgtttc 
aaggttcgat 
cgttaacatg 
tttctatagg 
ttctgtctgt 
agaaatgcat 
aattgacaac 
gtcgtttgga 
tgagtccgca 
tgaagagaaa 
cttcctcagc 
ccagagattg 
atactgttgc 
caacgctgca 
ggagctgcgg 
catcggtggc 
tgggctggac 
gctgtacgtg 
cctcgtcggc 
cccgctcttc 
caagggtctc 
gctcgcctcc 
gaccaccacc 



cctcggctag 
ggggccatga 
aatcttgact 
atgatggacc 
ggcattgatc 
aaagggcttg 
caagcgctct 
tcatggtgct 
agagactctc 
tatgatgagt 
ctgtcatcag 
aacccatcta 
actgaatggg 
cggcactgcc 
tcctacatca 
ctgcccgcca 
accatatggt 
tggagtggca 
gtctccgccc 
accaacttca 
ttcaagtgga 
gtggtggccg 
ggcaaggtgt 
atgggtcgcc 
gtcttctccc 
accaacagct 



tctatgtttc 
acgctttggt 
gtgatcacta 
cttctgttgg 
gcagcgatcg 
atggcctcca 
atggttatgg 
gctgctgctg 
gacgtgaaga 
atgaacgctc 
tgttcataga 
cactgatcaa 
gaaaagaggt 
cactctggta 
acaccatcgt 
tttgcctgct 
ttcttggcct 
tcggcatcga 
acctcttcgc 
ccgttacggc 
cgacggtgct 
ggttctccga 
tcttcgccat 
agaaccggac 
tcctctgggt 
gcgccaactt 



gagagagaaa 
tcgagtatcc 
tgttaacaat 
tagagatgtc 
ttatgccaat 
aggtccggtt 
accaccatca 
tcctaagaaa 
ccttgagtcc 
gatgcttatc 
atcaactctt 
agaggccatt 
tctccggtgg 
cggctacggt 
ctacccgttc 
cacaggcaaa 
cttcatctcc 
ggactggtgg 
cgtgttccag 
caaggcgacg 
gatcccgccg 
cgcgctcaac 
gtgggtgatc 
gcccaccatc 
caagatcgac 
cgactgctga 



1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 



<210> 40 

<211> 939 

<212> PRT 

<213> Oryza savita 

<400> 40 

Met Glu ser Gly val Pro Pro cys Ala Ala cys Gly Asp Asp Ala His 
1 5 ±u 

Ala Ala cys Arg Ala Cys ser Tyr Ala Leu cys Lys Ala Cys Leu Asp 



20 
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Glu asp Ala Ala Glu Gly Arg Thr Thr cys Ala Arg cys Gly Gly Glu 
35 40 

Tyr cly Ala Pro Asp Pro Ala His Gly Gin Gly Ala val val Glu Glu 

50 5b 

Glu val Glu Glu ser His Glu Pro Ala Ala Gly Gly val Arg Glu Arg 

val Thr Met Ala ser Gin Leu Ser Asp Hjs Gin Asp Glu Gly val His 
8 5 

Ala Arg Thr Met Ser Thr His Ala Arg Thr lie Ser ser vaj Ser Gly 



100 



val Gly ser Glu Leu Asn Asp Glu Ser Gly Lys Pro lie Trp Lys Asn 



115 



A rg val Glu Ser Trp Lys Glu Lys Lys Lys Glu Lys Lys Ala ser Ala 



130 



Lys Lys Ala Ala Ala Lys Ala Gin Ala Pro Pro Val Glu Glu Gin lie 



145 



Met Asp Glu Lys Asp Leu Thr Asp Ala Tyr Glu Pro Leu Ser Arg He 



165 



He Pro He Ser Lys Asn Lys Leu Thr Pro Tyr Arg Ala val He He 
180 



Met Arg Leu val Val Leu Gly Leu Phe Phe His Tyr Arg He Thr Asn 



195 



Pro val Tyr Ser Ala Phe Gly Leu Trp Met Thr ser val He Cys Glu 



210 



215 



lie Trp Phe Gly Phe Ser Trp He Leu Asp Gin Phe Pro Lys Trp Cys 



225 



pro lie Asn Arg 



230 



Glu Thr Tyr val Asp Arg Leu He Ala Arg Tyr Gly 



245 



250 



asp Gly Glu asp ser Gly Leu Ala Pro val Asp Phe Phe Val ser Thr 



260 



»1 Asp Pro Leu Lys «1« Pro Pro Leu He Thr Ala Asn Thr val Leu 



275 



ser He Leu Ala val Asp Tyr Pro val Glu Lys He Ser Cys Tyr val 



290 



295 



ser Asp Asp Gly ser Ala Met Leu Thr Phaser Leu Ala Glu Thr 



305 



310 



315 



320 



Ala Glu Phe Ala Arg Arg Trp val Pro Phe cys Lys Lys xyr ser He 



325 



Glu Pro Arg Ala Pro Glu Phe Tyr Phe Ser Gin Lys He A|P Tyr Leu 



340 



Lys asp Lys tl. His Pro ser Ph. val Lys Glu Arg Arg Ala Met Lys 



355 



Arg Asp Tyr 
370 



Glu Glu Tyr Lys Val Arg lie Asn Ala Leu val Ala Lys 



375 



Ala Gin Lys Thr Pro Glu Glu Gly Trp He Met Gin Asp Gly Thr Pro 



385 



390 



Trp Pro Gly Asn Asn Pro Arg Asp His Pro Gly Met lie Gin val Phe 
Gly Glu Thr Gly Ala Arg Asp Phe Asp Gly Asn Glu Leu Pro Arg 



Leu Gly 



420 



L eu val Tyr val Ser Arg Glu Lys Arg Pro Gly Tyr Gin His His Lys 
435 440 

Lys Ala Gly Ala Met Asn Ala Leu val Arg val Ser Ala val Leu Thr 



450 



Asn Ala Pro Tyr He Leu Asn Leu Asp Cys asp His Tyr val Asn Asn 



465 



470 



ser Lys Ala val Arg Glu Ala Met Cys Phe Met Met Asp Pro Ser Val 
Gly Arg asp val Cys Tyr val Gin Phe Pro Gin Arg Phe Asp Gly He 
asp Arg ser Asp Arg Tyr Ala Asn Arg Asn val Val Phe Phe Asp val 



515 



Asn net Lys Gly Leu Asp Gly Leu Gin Gly Pro val Tyr val Gly Thr 
530 535 

Gly cys cys Ph. Tyr Arg Gin Ala Leu Tyr Gly Tyr Gly Pro Pro |.r 



545 



ueu Pro Ala Leu Pro Lys ser Ser val cys ser Trp Cys cys Cys Cys 



565 



. , »i, rin iv? ser Glu Lys Glu Met His Arg Asp 
cys Pro Lys Lys Lys Ala Glu Lys ser uiu y 5gQ 
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ser Arg A rg da Asp Leu Glu ser Ala He Phe Asn Leu Arg Glu He 



595 



Asp Asn ryr Asp Glu Tyr £u Arg Ser Met Leu lie Ser Gin Met Ser 



610 



Phe Glu Lys Ser Phe Gly Leu ser Ser Val Phe He Glu Ser Thr Leu 



625 



630 



Met Glu Asn Gly Gly val Pro Glu ser Ala Asn Pro Ser Thr Leu He 



645 



Lys 



Glu Ala lie His val He ser cys Gly Tyr Glu Glu Lys Thr Glu 



660 



Trp Gly Lvs Glu val Leu Arg Trg Ala Leu Gly ser Val Glu He Phe 



L eu ser Arg His cys Pro Leu Trp Tyr Gly Tyr Gly Gly Gly Arg Leu 
690 695 

Lys Trp Leu Gin Arg Leu Ser Tyr He Asn Thr He val Tyr Pro Phe 
705 710 

Thr ser Leu Pro Leu He Ala Tyr cys cys Leu Pro Ala He Cys Leu 

L eu Thr Gly Lys Phe He He Pro Thr Leu ser Asn Ala Ala Thr He 
740 

Trp Phe Leu Gly Leu Phe He Ser He He val Thr Ser val Leu Glu 



755 



Leu Arg Trp Ser Gly He Gly He Glu Asp Trp Trp Arg Asn Glu Gin 



770 



Phe Trp val He Gly Gly val Ser Ala His Leu Phe Ala val Phe Gin 



785 



790 



Gly He Leu Lys Met He Ala Gly Leu Asp Thr Asn Phe Thr Val Thr 



805 



Ala L ys Ala Thr Asp Asp Thr Glu Phe Gly Glu Leu Tyr val Phe Lys 



820 



Trp Thr Thr val Leu He Pro jr. Thr ser He Leu val Leu Asn Leu 



835 



val Gly val val Ala Gly Phe ser Asp Ala Leu Asn Ser Gly Tyr Glu 
850 
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ser rrp Gly Pro Leu Phe Gly Lys val Phe Phe Ala Met xrp val lie 



865 



870 



Met His Leu Tyr Pro Phe Leu Lys Gly Leu Met Gly Arg Gin Asn Arg 

885 J 

Thr Pro Thr lie val val Leu Trp ser val Leu Leu Ala ser Val Phe 
900 yu:> 

ser Leu Leu Trp val Lys He Asp Pro Phe He Gly ser ser Glu Thr 



Thr Thr Thr Asn Ser Cys Ala Asn Phe Asp Cys 
930 935 



<210> 41 

<211> 3168 

<212> DNA 

<213> oryza savita 



^gagg'cga gcgccgggct ggtggccggg tcgcacaacc ggaacgagct ggtgctgatc 60 
cgggggcacg aggagcccaa gccgctgcgg gcgctgagcg ggcaggtgtg cgagatatgc 120 
ggcgacgagg tcggccgcac cgtcgacggc gacctcttcg tcgcctgcaa cgagtgcggc 
ttcccggtgt gccgcccctg ctacgagtac gagcgccgcg agggcaccca gaactgcccc 
cagtgcaaga cccgctacaa gcgcctcaag gggagcccga gggtgcccgg ggacgaggac 
gaggaggaca ttgacgacct ggagcacgag ttcaacatcg acgacgagaa gcagaagcag 
ctgcagcagg atcaggatgg catgcagaac agccacatca ccgaggcgat gctgcacggc 
aagatgagct acgggagggg ccccgacgac ggcgacggca acagcacccc gctcccgccg 
atcatcaccg gcgctcgctc cgtcccggtg agcggggagt tcccgatatc gaacagccat 
ggccatggcg agttctcctc ttccctgcac aagcgcatcc acccctaccc ggtgtctgag 
ccagggagtg caaagtggga cgagaagaaa gaggtgagct ggaaggagag gatggacgac 
tggaaatcca agcagggcat cgtcgccggc ggcgcccccg atcccgacga ctacgacgcc 
gacgtcccac tgaacgacga ggcgaggcag ccgctgtcga ggaaggtgtc gatcgcgtcg 
agcaaggtga acccgtaccg gatggtgatc atcctccgtc tcgtggtgct cggcttcttc 
ctccggtacc gcatcctcca cccggtgccc gacgccatcc cgctgtggct cacctccatc 
atctgcgaga tctggttcgc cgtgtcgtgg atcctcgacc agttccccaa gtggtacccg 
atcgacaggg agacctacct cgaccgcctc tccctccgct acgagcgcga gggggagccg 
tcgctgctgt cggcggtgga cctgttcgtc agcacggtgg atccgctcaa ggagccgccg 
ctggtcacgg ccaacaccgt gctgtccatc ctcgccgtcg actaccccgt cgacaaggtg 
tcctgctacg tctccgacga cggcgcgtcc atgctcacgt tcgagtcgct gtcggagacg 
gcggagttcg cccgcaagtg ggtgccattc tgcaagaagt tcagcatcga gccccgcgcc 
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180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



ccggagttct 
gtccaggagc 
ctggtggcga 
tggccgggga 
ggcggccacg 
cgccccggct 
gccgtgctga 
agcaaggcca 
tgctacgtgc 
cgcaacaccg 
tacgtcggga 
ggacccaaga 
cggaagcacg 
gacaaggaga 
ttcgtgacgt 
ctcctcaagg 
ctcgagctgg 
cactgccgcg 
gcgccgatca 
gagatcttct 
tggctcgagc 
ctcgcctact 
attagcacgt 
atcctggaga 
tgggtcatcg 
ctggccggga 
gagttcgcgg 
ctcatcctca 
gaggcgtggg 
taccccttcc 
tggtccgtgc 
atcaaggcca 



acttctccca 
gccgcgccat 
aggcgcagaa 
acaacacccg 
acaccgaggg 
tccagcacca 
cgaacgcgcc 
tcagggaggc 
agttcccgca 
tcttcttcga 
cagggtgcgt 
ggcccaagat 
gcaaggacgg 
tgctcatgtc 
cgacgctgat 
aggccatcca 
ggtggatcta 
ggtggaggtc 
acctatctga 
tcagccggca 
gcttctccta 
gcaccctacc 
ttgcgagttt 
tgaggtggag 
gcggcgtgtc 
tcgacaccaa 
agctctacgc 
acatcatcgg 
gcccgctctt 
tcaaggggct 
tgctcgcctc 
ggggccctga 



gaaggtcgac 
gaagagagag 
ggtgccggcg 
cgaccacccg 
caacgagctc 
caagaaggcc 
gttcatgctc 
gatgtgcttc 
gaggttcgac 
catcaacatg 
gttcaggcgg 
ggtgacctgc 
cctcccggag 
gcagatgaac 
ggaggaaggc 
tgtcatcagc 
cgggtcgatc 
ggtgtactgc 
ccgtctcaac 
cagcccgctc 
catcaacacc 
cgccgtctgc 
gttcttcatc 
cggggtgagc 
ggcgcacctg 
cttcaccgtc 
cttcaagtgg 
cgtcgtcgcc 
cgggaagctc 
catggggagg 
catcttttcc 
cgtcaggcag 



tacctcaagg acaaggtcca 
tacgaggagt tcaaggtgag 
gaagggtgga tcatgaagga 
ggcatgatcc aggtgttcct 
ccccgcctcg tctacgtctc 
ggcgccatga acgccctcat 
aacttggatt gcgatcacta 
ctcatggatc cgcaggtcgg 
ggcatcgacg tccacgaccg 
aaggggcttg atgggatcca 
caggcgctgt acggatacaa 
gactgctgcc cttgcttcgg 
gccgtcgccg ccgacggcgg 
ttcgagaagc ggttcgggca 
ggcgtcccgc cgtcgtccag 
tgcggctacg aggacaagac 
acggaggaca tcctaacggg 
atgccgaaga gggcggcgtt 
caggtgctcc ggtgggcgct 
ctctacggct acaagaacgg 
accatctacc ccttcacttc 
ctcctcaccg gcaagttcat 
gcgctcttca tctccatctt 
atcgaggagt ggtggaggaa 
ttcgcggtgg tgcagggcct 
acgtccaagg ccaccggaga 
accaccctcc tcatcccgcc 
ggcgtctccg acgccatcaa 
ttcttcgcct tctgggtcat 
cagaaccgga cgcccaccat 
ttgctctggg tcaggattga 
tgcggcatca actgctga 



tcccaacttc 
gatcaacgcg 
cgggacgcca 
cggccacagc 
ccgtgagaag 
tcgtgtgtcg 
catcaacaac 
acggaaggtt 
atacgccaac 
gggcccggtg 
cccacccaag 
gaggaagaag 
gatggacagc 
gtcggcggcg 
ccccgccgcg 
cgactggggt 
gttcaagatg 
caaggggtca 
cggctccgtc 
caacctcaag 
tctccccctc 
catgcctccg 
cgcgacgggc 
cgagcagttc 
gctcaaggtg 
cgaggacgac 
caccacgctg 
caacggctcc 
cgtccacctc 
tgttgtcatc 
tcccttcacc 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3168 



<210> 42 

<211> 1055 

<212> PRT 

<213> Oryza savita 



Page 49 



<400> 42 

Met Glu Ala ser Ma Gly Leu Val Ala Gly Ser His Asn Arg Asn Glu 
1 5 



Leu val Leu lie Arg Gly His Glu Glu Pro Lys Pro Leu Arg Ala Leu 

Ar 

Asp Gly Asp Leu Phe Val Ala Cys Asn Glu Cys Gly Phe Pro Val Cys 



20 25 

ser Gly Gin val cys Glu He cys Gly Asp Glu val Gly Arg Thr val 
35 40 



50 55 



Arg Pro Cys Tyr Glu Tyr Glu Arg Arg Glu Gly Thr Gin Asn cys Pro 
65 70 



Gin cys Lys Thr Arg Tyr Lys Arg Leu Lys Gly Ser Pro Arg val Pro 



85 



Gly Asp Glu Asp Glu Glu Asp He Asp Asp Leu Glu His Glu Phe Asn 

He Asp Asp Glu Lys Gin Lys Gin Leu Gin Gin Asp Gin Asp Gly Met 
115 

Gin Asn ser His He Thr Glu Ala Met Leu His Gly Lys Met Ser Tyr 
130 135 



Gly Arg Gly Pro Asp Asp Gly Asp Gly Asn ser Thr Pro Leu Pro Pro 

val 

165 170 



14$-"- ' 150 
He lie Thr Gly Ala Arg ser Val Pro val Ser Gly Glu Phe Pro He 



ser Asn Ser His Gly His Gly Glu Phe ser ser Ser Leu His Lys Arg 
180 1Kb 

He His Pro Tyr Pro val Ser Glu Pro Gly Ser Ala Lys Trp Asp Glu 

Lys Lys Glu val ser Trp Lys Glu Arg Met Asp Asp Trp Lys ser Lys 
210 215 

Gin Gly He val Ala Gly Gly Ala Pro Asp Pro Asp Asp Tyr Asp Ala 
225 ' 230 

asp val Pro Leu Asn Asp Glu Ala Arg Gin Pro Leu Ser Arg Lyj val 

ser lie Ala ser Ser Lys val Asn Pro Tyr Arg Met Val lie He Leu 
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Arg Leu val val Leu Gly Phe Phe Leu Arg Tyr Arg lie Leu His Pro 



275 



val Pro Asp Ala lie Pro Leu Trp Leu Thr Ser lie He Cys Glu He 
290 295 

Trp Phe Ala Val Ser Trp He Leu Asp Gin Phe Pro Lys Trp Tyr Pro 
305 310 

lie Asp Arg Glu Thr Tyr Leu Asp Arg Leu Ser Leu Arg Tyr Glu Arg 

Glu Gly Glu Pro ser Leu Leu Ser Ala val Asp Leu Phe Val ser Thr 
340 

val Asp Pro Leu Lys Glu Pro Pro Leu Val Thr Ala Asn Thr val Leu 
355 360 

ser He Leu Ala Val Asp Tyr Pro Val Asp Lys val Ser Cys Tyr val 
370 375 

ser Asp asp Gly Ala Ser Met Leu Thr Phe Glu Ser Leu Ser Glu Thr 
385 390 

Ala Glu Phe Ala Arg Lys Trp val Pro Phe Cys Lys Lys Phe Ser He 

Glu Pro Arg Ala Pro Glu Phe Tyr Phe Ser Gin Lys val Asp Tyr Leu 
420 4 " 

Lys Asp Lys val His Pro Asn Phe val Gin Glu Arg Arg Ala Met Lys 

Arg Glu Tyr Glu Glu Phe Lys val Arg He Asn Ala Leu val Ala Lys 
450 455 

Ala Gin Lys val Pro Ala Glu Gly Trp He Met Lys Asp Gly Thr Pro 
465 470 

Trp Pro Gly Asn ^ Thr Arg Asp His Pro Gly Met He Gin val Phe 
L eu Gly His ser Gly Gly His Asp Thr Glu Gly Asn Glu Leu Pro Arg 
L eu val Tyr val ser Arg Glu Lys Arg Pro Gly Phe Gin His His Lys 



515 



520 



Lys Ala Gly Ala Met Asn Ala Leu He Arg val Ser Ala val Leu Thr 
530 535 
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Asn Ala Pro Phe Met Leu Asn Leu Asp Cys Asp His Tyr lie Asn asj 
545 550 5 

ser Lys Ala He Arg Glu Ala Met Cys Phe Leu Met Asp Pro Gin val 
Gly Arg Lys val Cys Tyr val Gin Phe Pro Gin Arg Phe Asp Gly He 
Asp val His Asp Arg Tyr Ala Asn Arg Asn Thr val Phe Phe Asp He 



595 



Asn Met Lys Gly Leu Asp Gly He Gin Gly Pro val Tyr Val Gly Thr 
610 615 

Gly cys val Phe Arg Arg Gin Ala Leu Tyr Gly Tyr Asn Pro Pro Lys 

Gly Pro Lys Arg Pro Lys Met val Thr cys Asp Cys Cys Pro Cys Phe 
645 D:)U 

Gly Arg Lys Lys Arg Lys His Gly Lys Asp Gly Leu Pro Glu Ala val 
660 bbb 

Ala Ala Asp Gly Gly Met Asp Ser Asp Lys Glu Met Leu Met Ser Gin 
675 b8U 

Met Asn Phe Glu Lys Arg Phe Gly Gin ser Ala Ala Phe val Thr ser 



690 



695 



Thr Leu Met Glu Glu Gly Gly val Pro Pro ser Ser Ser Pro Ala Ala 
705 710 

L eu Leu Lys Glu Ala He His val He ser cys Gly Tyr Glu Asp Lys 

Thr Asp Trp Gly Leu Glu Leu Gly Trp He Tyr Gly Ser lie Thr Glu 

Asp He Leu Thr Gly Phe Lys Met His cys Arg Gly Trp Arg ser val 
755 760 

T yr cys Met Pro Lys Arg Ala Ala Phe Lys Gly ser Ala Pro He Asn 



770 



Leu ser Asp Arg Leu Asn Gin Val Leu Arg Trp Ala Leu Gly Ser val 



785 790 



Glu lie Phe Phe Ser Arg Hi 
805 



800 



s ser Pro Leu Leu Tyr Gly Tyr Lys Asn 
~ 810 815 
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Gly Asn Leu Lys Trp Leu Glu Arg Phe Ser Tyr He Asn Thr Thr He 



820 



T yr Pro Phe Thr Ser Leu Pro Leu Leu Ala Tyr Cys Thr Leu Pro Ala 



835 



val cys Leu Leu Thr Gly Lys Phe He Met Pro Pro He Ser Thr Phe 

Ala ser Leu Phe Phe lie Ala Leu Phe lie Ser He Phe Ala Thr Gly 
865 870 

lie Leu Glu Met Arg Trp ser Gly val ser He Glu Glu Trp Trp Arg 

Asn Glu Gin Phe Trp Val He Gly Gly val Ser Ala His Leu Phe Ala 
900 905 

val val Gin Gly Leu Leu Lys val Leu Ala Gly He Asp Thr Asn Phe 
gi5 920 

Thr val Thr Ser Lys Ala Thr Gly Asp Glu Asp Asp Glu Phe Ala Glu 
930 935 

L eu Tyr Ala Phe Lys Trp Thr Thr Leu Leu lie Pro Pro Thr Thr Leu 
945 950 

L eu He Leu Asn lie He Gly val val Ala Gly Val Ser Asp Ala He 



965 



Asn Asn Gly Ser Glu Ala Trp Gly Pro Leu Phe Gly Lys Leu Phe Phe 
980 ytt:> 

Ala Phe Trp Val He val His Leu Q Tyr Pro Phe Leu Lys,. Gly Leu Met 
Gly A rg„ Gin Asn Arg Thr Pro. Thr He val val H| Q Trp ser val 



1010 



Leu Leu Ala Ser He Phe ser Leu Leu Trp val Arg He Asp Pro 
1025 1030 

Phe Thr He Lys Ala Arg Gly Pro Asp val Arg Gin Cys Gly He 
1040 1045 



Asn cys 
1055 



<210> 43 

<211> 2500 

<212> DNA 

<213> Oryza savita 
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SSSSaaSc ccagagtgtg caaatggggg caaatggact gtgccatgta gcaggaagac 
cacccttgag aacatgtggc ttgaaacggt acatttcctc taaaatcatt gcttagtttg 
gtcggaggct ctgaagtgct ttggatataa catctgttgc ttgacctatc ttctaaagtt 
tctatcattt ctgctgacaa acttttcgaa catgcagctg atggctctga ttggagagca 
gtttgatgaa agtgaggaaa tttgtggagt tgttgctagt gtccgccaga gaggagacaa 
gcttgcattg tggactagga ctgccagcaa tgaagccgtt caggttggtt ttttgaaaaa 
tactgtagta taacaatatg agtgtatttg ctcatatatt tgatgtagca agcaatttaa 
tctgtagtac attgttttcc caccacctct atagtcaaca ttaaacatgt tgttcaaagc 
tgccatgttc tctttagtat tctgttcatc aaatttgtcc acttcactaa ttttgctcaa 
tttatttggg atacagttga caagtatttg atggtaggct agactttaca ttttgtttgc 
ttttctgagt tccatatctt atttgatacc atttatctgc ttgttttatt ggaacaattt 
atttctgtct tgagtagaga actattttgt ttgatttgac tttcagtcaa tttaagctat 
gcttgataaa gcctattgtg tgagctaaat ccctattagg taatttgatg ccgtgtcaaa 
gagactcaag actcttaaag tcatctggtg cccacatcat gcaatactat tgatggttga 
tgcatccatt atgattgcca tctattttgt ttctgatata gtgatatatt gcattggtat 
gataacaaaa acataaacac aacatcaatg ctggtttgca ttgatgagca ccataatagt 
actaaaacgt ttcacatttt gcaatgaagc aatcgctttg taattcccta actcttcaac 
catcctgtct cttttttctg cacttcataa atttttcatt gttaccacag gtctgtgcat 
tcaaaggaca tctctatatg tgtttttttt tgagatttga gcattacctt ttgaaacatg 
gcttcaacca tagaccaatg ataactagag aaaactaaca tgcctttgct ttgcaggtaa 
acattggcaa gaaatggaag gagattgttg actacaatga taagatggtc tacagcttcc 
atgtatgtgt ttagactatt tttgttgtct caataacata ttatttttta gtcacctgta 
gaatagatca aatacgtcca tagctcattc tatttggatg gtgcttcaac ttcaatgcag 
gatgacgcca agagggagaa accaagcaga ggtggacggt acaacgtgta agtcaccgca 
aaacgttgca gcttggatag tggccatcga gtggtgtgcc gataccggcg cctgttcttt 
acagcctcag ctagtgttgt tgtccgaggc aatttttccg acctattgtg ttgctttcct 
ctctgatagc ttatggtaaa agatacaaag atgttgagga gtttgtacgc cacttaattt 
tgctcgtaac atacattgac aatcaagagg agccatggca ttgcgatctg cttacacggc 
atattcttac tggatggtgt acactactta ccctttttaa tgcaagcatc aatccattgc 
ttttctcact gcacacctga ttcgtactga aaacgtgaaa cataaaaaaa aacaaaaatc 
tagctgatgt tggctctcgg ggcctcgagt ctagtttgtc ctagatggct aacctgatat 
gtgttggtca cgctcacgtt tgaaccgaga aagagtgtgt gtgtgtgtgt gtcggcgtgc 
tgctacacca gagcctccct gaatcgcaat gcgtgttaac gccagcatcg caggatttca 
tctcacttga caggttcaga tggccttcct cctaccgtct gccatttata cacgcagtga 
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60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 



cttaacgctt 

acggtgaggc 

ttcgattttg 

gatctcacct 

ccgaagcgag 

aatcaaaccg 

cccccgcctc 

tcctcctcgc 



acacgagccg 

gtcaccgcaa 

cttcagctgc 

tacgacgatc 

caatgcatgg 

ggacgcccca 

cctgcatctg 

ccaccaacgt 



gatggcccgg 

cccacccacc 

actacgaccc 

tcgttccagc 

cgcgcgcggc 

actcacggtt 

atcatcaacc 

cgcttccccg 



atctcccccc 

aaacacatcc 

ctccaacaca 

agcagcagca 

cgcgtgcgtg 

ggtgcgggac 

agctgctata 

gcacctcacc 



tgcaccatct 

acgtcccttc 

tttccctcgc 

tcggcagcgg 

cgtgccttgg 

gccaccccgc 

tcacctagct 



caccagaaaa 

accgttggcc 

gtctcgttgc 

cggcttgctt 

cttgcgctct 

caccttaccg 

agccgccgcc 



2100 

2160 

2220 

2280 

2340 

2400 

2460 

2500 



<210> 44 

<2U> 2500 

<212> DNA 

<213> oryza savita 

<400> 44 

gatcaatttg gaccgagtaa 
cttcagtact catcaagaat 
tctatatgca ggtaatatat 
aggtggtcca aaccgaaaat 
atggatggtc caaagtaaaa 
ttttctctaa tagttactac 
cgatcacatc aggcatgatc 
gcttgtttgg agcagcgaac 
atggatgaat actggcaaat 
agaggaatca agggcagcca 
ttttgcttgg ttattactgc 
gtggccaaat tgttactttt 
gttcaaggat tgcccgttca 
cagtcaatta tttctagcgc 
gacatcccag caggacaaga 
ttgggaagta tggtgtgaaa 
tcaggtggtg gcgaaggtgc 
cattgtgaga atagcacatt 
tgggtgtgtt tagttcacat 
aaaagttaaa agtttgtgta 
taaaaagttt ggaactaaac 
gattatgtac agttcttcct 
aaaaaaaaag taagcgccga 



ctttgttatc 
ctcaatcaaa 
tcagcagcat 
atggtaaagt 
cttaggcgat 
tgtaagtaag 
tgaacttgac 
tagcattatc 
acacagcaaa 
ccgtgatttg 
ataacagatt 
gtcagctttg 
cacgagaggt 
acaatccaga 
gacaaacaaa 
gaaatagacg 
tggatgaggt 
aaaactatac 
caaaattaga 
tagaaaagtt 
tcggccttcc 
ctgcttaata 
gtcagtgcaa 



ttttgagttt ggatcacccc 
tcaattttga tacaacgttg 
ggtgggtgga tacaaatagt 
tacccaggtc caaagtgaaa 
aaaagataga ttagactgta 
cgccgcagct ttggcaaatg 
attggttcag gaattctttg 
agaagggact gaggacacgg 
atcggcatac atggcccagt 
gacatcatgg gcactgtcca 
acggacagcg gatcgattgc 
ctacagaaac ctggaaacgg 
ctggaacaga gtagctgcga 
ggagaagctg attgaatggt 
gggattgcga tcgctacacg 
aatcttcaag gataaataac 
ccagttatgg tctgtttgtg 
gttgtggcaa gctgtttttt 
agtttggttg aaatttgaac 
ttgatgtgat gaaaaagtta 
tcttcctttt cctctctaat 
taaaatcagc tcaggctgac 
acgagggagt taaattgata 
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caaacaattt 
aacttccccg 
aaagagagtt 
agattagttt 
cttttttact 
aaaaatgggt 
cggtctacca 
tcatttggag 
tcgctggcag 
agtgcaagaa 
aaatcagaca 
cgcagcactt 
gactggaatg 
gggaaaagag 
tgcttctctg 
tctcaatgct 
gggctaaaga 
ttatatactt 
gatgtgacgg 
aaagtttgaa 
caccgtgggt 
ttaggtttta 
tggttttgtc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 



tgtcaaggtg 
gcaatccaaa 
atgtgagaga 
atcagaggct 
tgaagcatga 
ccacgcttaa 
accaatatct 
gccgtgaacc 
cgaagaactc 
cgtcgcagca 
cggacccacc 
ctcatccccc 
aatcccccgt 
cctgccgcgc 
ctcaaccttg 
ccccacccac 
ccatgcctcc 
ttgctctctg 
ggagaggaga 



ccgtttctat 
agctattgtt 
ctgagaggag 
aggccggtac 
aacagtacta 
caatttgtcg 
cagcacatga 
aaagctcttg 
ttgcgcgaga 
agcgggctgt 
ctcctcacct 
ctacgccttg 
caccttcgct 
gcacgcctcc 
cttccattct 
cgcctgccag 
aacctccggt 
cgcgcggtcg 
ggagaggaga 



ggttggagga 
ctctcttcta 
tgcacggtgc 
tgttatacgc 
ggctctccac 
gtcgtaaact 
acttctctaa 
ccgtgctgtg 
tcggagcacc 
caaaaacgac 
cgcgcaccaa 
caggttacgc 
tcgaaacccc 
tcctcccccg 
ttccatccac 
cgccacccca 
acgcttagcc 
cgtgctgctg 
ggagaggggg 



ggaaaatgaa 
cggtagttga 
acctgccccg 
gacgttcacg 
gggccacatc 
cgtaaagtta 
cgagtacaac 
ccgtgccggt 
tgacctccca 
gccacagcgc 
ccgcccgttc 
gcctcgccgc 
gcaaaacccc 
cctctcctcc 
ccgccgatcg 
cctcgcgcct 
tctctctctc 
ctcgcggcgc 
gtgagccatg 



attaggggaa 
tagttcgata 
taaggacgcg 
aatcacgatg 
atgaaaaaac 
aaagccccac 
gaaaccgcat 
ggccgtgaac 
cctcgcgtcc 
gagcgctctc 
gctagtccga 
ggccaacgca 
atggaagaaa 
tctctcccgt 
acgcgatgcc 
ctgcggctat 
tccccctccc 
cccggagcgt 



tagaacagtc 
cgtgtgtttg 
gaactacatt 
cgtaaaaaag 
tggtgcgacg 
gacattgtca 
ccgcaaaagc 
atgtggaaca 
ggcccgtcgc 
gccgatccgg 
tcccccaccc 
aaccaaacca 
acaccgaaca 
tccatgtccg 
gacgccccaa 
ggctatatca 
attctgcgca 
ctcctttggg 



1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2500 



<210> 45 

<211> 2500 

<212> DNA 

<213> oryza savita 

<400> 45 ^^^^ r . 
ctattatgat ctaacggtct attttttttc 

agcccccaca gcgaacatgg tgtctccttt 

gttataatag atagatagat agatgtgtga 

gagtgttgtc atttattttt catacgaggg 

ccatattttc atagagcacc gctacacgta 

aatcatctca accgtttgat tcaagtagat 

agcatgacat gtcagtgtta gtaaaaattt 

tccattttca tatttccctg ccatcattcc 

taggtgcaat ggtacaaatg gacgcttata 

tacatatgta tataaaatat atagatacgt 

cccaccgcgc cctcgagaga gtggttgcgt 

aaacagcagc ttcaatagcg tagaattgca 



ttcttttctc cgattaatgt 
caaagctgtc tgagtgttgt 
cggtgtgagt agtttatata 
gtatcccctt gatggtttaa 
ctaaattttt cttactaaat 
ggaagttata aaaaatctag 
agtaagaaaa agttagtacg 
tcgcaagaaa aaaaaagtgc 
caatgcgcat taaactgcta 
atatacatga gagacttata 
attaggcgcc cccaacgtac 
caatcgtctt agcaacttta 
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gagaattttt 
cggtgacggt 
tatgctgtat 
aacggtttct 
ttgtactaac 
atgcactcat 
tatagacttt 
tacatctctg 
atttgtatta 
gagggagaaa 
gggcgcaaga 
catctccctt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



cttccaaatt 
agagaacaca 
gccggcgcaa 
cgcctttaac 
acttgcgtcc 
catccaggat 
tgcgtacctt 
ttcctccttt 
ctttcgtggc 
gcaaactggc 
ctgaatcgct 
cgtttgctta 
ggacagacca 
aacgactatt 
gtcaaaaaga 
ttgtcactga 
aaacaatggc 
actctagaaa 
gtgtactaat 
tgaagcaagc 
tattggtact 
cttgtttgtt 
gcatcggttg 
gcagctgcat 
ctcctccctc 
cttcacttgg 
gccgacgcct 
ctctcgatcc 
tggagcaagc 
tgatcagccg 



gcaaaaccaa 
tcaactcccg 
ggaggggcta 
acgaggcaga 
taagatgctt 
ggggacgttt 
cggtgacagc 
ttccggcgat 
gtttttgtat 
agggtgtgtg 
ggggatgcca 
tggctcaatg 
acctactcta 
tgtgcaccgc 
ctagttttga 
actgaaaaaa 
gtcctatatc 
attggacttc 
ctactccagt 
tcaggtagaa 
actacaacta 
taaataaaag 
gtgactgatc 
ctgcagcagc 
gcgccaacgc 
cggcaacgga 
cctcgacccc 
ctcccacccg 
gatcgatcgc 
cagctcgttg 



tatttattag 
gcccaatata 
gccccagtaa 
tctcgcaaca 
cagccagctg 
cttcctccag 
agaagacgca 
gatcagattg 
atgtgtgtgt 
atggatgatg 
agaaaaaaaa 
ctgtgactcg 
gacttgaaca 
aagtagaaag 
tcggtttagc 
agtggttgtc 
aaatgtgcat 
cttggacgca 
aatcaactgg 
ttactcgcgg 
tactactacc 
agcaaagggg 
tcgcgggttg 
agcagcagca 
gccaccatgc 
gacgccgcac 
tcctctcccg 
ccaaaacccc 
ccttcctcct 
ccggccgttg 



aacatgagca 
tagcacacca 
gctacagttt 
acgacaggat 
ctgctgctgc 
gtcgtcactg 
tctgccaggt 
catatgttca 
gcgctacacg 
ctaccaaact 
aagaaaagaa 
atcgatgggc 
gcaattttcg 
aaatcagttc 
tattgaactc 
cttcacttac 
tatctagact 
taatctcgtc 
agaggacttc 
caaccatgca 
actcaccaat 
agaaaaatga 
gtccgcgaac 
gccaacgcac 
aaagcaagca 
ccaaccaacc 
cgcgcgcgcg 
ccctcccata 
cctcctctcc 
ttgcgcggcc 



acactgcagc 
caaggaacag 
ccatagcgac 
gatcaccagc 
tgcccctcac 
gacgcaacga 
ttcatcgtga 
gatgccaatg 
atcacaacgt 
aaggtgcctg 
aaggtgatcg 
agaaacgtgc 
gttggatttg 
aggagtacta 
ggaatccatt 
agcttccagt 
tccgtataaa 
ggtgtgcgtc 
cgtactcacc 
tcaaatttta 
ataatctagc 
ggagatggcg 
gcagcctgac 
gcacgcaggc 
agcaacacac 
cgccaccgtc 
aacaaacagc 
tagcccctgc 
tccttcctgc 



tagccgaggg 
agaacagcag 
agtgatactt 
caaaatcaaa 
ctgcatttca 
catgatatgc 
cggtttcttc 
gaagctgaag 
gtggttggtg 
gtcaccttct 
atcgatgcct 
gtttggcttg 
agttgatagg 
gggacatctt 
tcttgtaatc 
aatcccgtat 
caatgtgcag 
agtcattcca 
aaactaatct 
aatgccccaa 
ccttttaatt 
ggaaagccaa 
aacaacggca 
ctcctctcct 
aaccccttcg 
tcccacacgc 
cacccctcac 
cacaagcggg 
gtcgcctccc 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2500 



<210> 46 

<211> 2520 

<212> DNA . 

<213> Arabidopsis thai nana 

ttaaggtgat ttgttaatta acaatatcaa aaaaatcttc ctaaaaaaaa ttaacccata 
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60 



catgtgatgc tatagttagt agtactagaa ctaaacccat ccagtagtaa 
cttcattttt ttttgtattt tgttgacttg cacttcgaca tactctatat 
atattagaga tcagatccca acaccactaa taaactcaac atggctagat 
ctcgctaacc ctcacattcc tcttcgccgg aattgtctca gctcgtgact 
gagccagctc aaaggaacca caaccaccac gaagactagc caaaccggcg 
gaaagctccc aacctaaacg gatactgtga gagctggaga gtcaacgtgg 
cataagggac tttaaggtgg ttccacagga atgtgtatgg ttcgtccaaa 
ctcatctcaa tacgaagatg acgtggagag agccgtcgat gaagccatcc 
aaaaacttgt tgcgagaaga agacatgcga tggcatggat gcttggatct 
tgacactctt ctctcaacca ttccttacca caagagcaac ggttgtttcg 
ctaaacttaa ccatatacat tagccttgat tcggtttttg gtttgattta 
agatccgaat tatatttgaa caaaaaaaaa tgattatgtc acataaaaaa 
gaattttggt ttagatgggt ttaaatgtct acctctaatc atttcatttg 
agctttaatt cggtttagaa tgaaaccggg attgacatgt tacattgatt 
gtgagcaact gaacacgacc aagttcgagg aatggcaaaa ttcgggcaag 
ttccacacat ggtgaagttg taccatgaga tcagagagag aggtttcaag 
tctcttctcg taaagagtat ctcagatctg ccaccgtcga aaatcttatt 
accacagctg gtctaacctc cttctgaggt tcgaatcata tttaataacc 
gaaatttaaa ttctaatttc accaaatcaa aaagtaaaac tagaacactt 
ttgtcgttct gttgacttca tttattctct aaacacaaag aactatagac 
ataaaaaccc taaaaaccaa atttatctat ttaaaacaaa cattagctat 
tttaggtaag ttatttaagg ttttggagac tttaagatgt tttcagcatt 
tcattaattt gtttagttta gtaaagaaag aaaagatagt aattaaagag 
aatcatattt aaaacattaa taggtattta tgtctaattt ggggacaaaa 
ctttatcata tctagctagt tcttatcgag tttgaactcg ggttatgatt 
cattggtcca tataaatcta tgagcaatca atataattcg agcattttgg 
tgagccaagt ataacaaaag tatcaaacct atgcagggga gaagatgatg 
tgtgagccaa tacaaagcag atttgaggac atggcttaca agtcttgggt 
gggagtgatg ggtgcacaat ggaacagctt ctctggttgt ccagttccca 
caagctccct aactccatct actatgtcgc ctgattaaat cttatttact 
taagatcaga gtttcattct gattcttgag tctttttttt ctctctccct 
ctggtttata taaccaattc aaatgcttat gatccatgca tgaaccatga 
gttttttttt ccttctgtat taccattttg ggcctttgtg aaattgattt 
ttatataatc tcctctttct ctttctctac ctgattggat tcaagaacat 



ggtaaagttt ataagataca aaatattaag taagactwa^tagaaatac 



atctaataaa 
aaacacaacc 
ccttgttgct 
ggaacatcct 
tcacatcttt 
agcttaacaa 
agtacatgac 
tctacctcgg 
ttgacattga 
ggtaaataaa 
tggatattaa 
aaattggctt 
ttttctggtt 
tgaaacagtg 
gcaccagcgg 
atctttttga 
gaagccggtt 
gcattaaacc 
cagataaatt 
cataatcgaa 
ttgagtttct 
tatggttgtg 
ttggttgtga 
tagtggaatt 
atgttacatg 
tataacataa 
aaaagaagag 
acagagtttg 
agagaacctt 
aacaaaacaa 
cttttcattt 
tcatctttgt 
tgggcttttg 
agccagattt 
ataataactt 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 



gaaagctact 
ttggaagctc 
tccaccaaat 
ttcactcaca 
tatattacct 
caccttctgc 



ctaagttata 
aagcaattaa 
cttgttgctg 
gtttggtaca 
ctttatctct 
tctgcttccg 



caaattctaa 
attatataaa 
tctcttgaag 
acctcagttt 
tcaatcatca 
agagctcagt 



agaactcaaa 
aacactaact 
ctttcttatg 
tcttcacaac 
aaacacatag 
gtacctcgcc 



agaataacaa 
acactgagct 
acacaaacct 
aaattcaaac 
tcacatacat 
atggaaccaa 



acagtagaag 
gtctccttct 
tagacccaat 
atcttaccct 
ttctctaccc 
acaccatggc 



2220 
2280 
2340 
2400 
2460 
2520 



<210> 47 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 47 

tattttgttc tagagcactt cgacatactc 



<210> 48 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 48 

ggtgtttggt tccatggcga ggtacact 

<210> 49 
<211> 3000 
<212> DNA 

<213> Arabidopsis than ana 
<400> 49 

ttactaagat gacgggatcc accgtttccc 
acagtaacgg cgaattcaaa cgtctattag 
agcttcacga atcgccaccg gagaatcaga 
cctacgattc agttccgcca ttctcatggg 
ttctcatgag catcgcgttt ctagatccag 
ctgtggctgg ttactctctc ctatggcttc 
tgcagcttct ctctgctcgt atcggtgtcg 
gaagtgagta tccttcgtgg gcgcgaatct 
tcggagctga tattcaagaa gtcatcggaa 
ggtttttacc tatttgggtt ggtgttatca 
gtctttggct tagaacgcct ttaggatcac 
ttgcggtgtt gtttgtaaca caagttttga 
gatttcgtat ttggagaaat gtggaatgag 



gccaagaaaa cagccctaag 
ttcccgaaac ctctcagcca 
tcctgaacgt agaagaagac 
caaagctatg gaaattcacc 
gaaatatcga aggagattta 
ttctatgggc gacgctaatg 
ccacgggtcg acatttagcg 
tgctttggtt catggcggag 
gcgcgatcgc tcttcagatt 
tcacatcatt tgattggtaa 
ctgagttatt aaaaaacaaa 
tttgtgttgt ttgtgaaaaa 



gaaattagaa ggtcttttcg 
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agaccaaacg 
gaggaggacg 
agagacaaaa 
ggacctggat 
caagccggag 
ggacttctga 
gagatttgtc 
gttgctttga 
ttgactcgag 
gcaaaactag 
ataggtcttt 
acagcttctt 
cggttttgat 



30 



28 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 



tgcgacaatg 
actattcata 
tttggtttta 
acgattagag 
cattcagctt 
gctcttaact 
ttgtttgtaa 
ggactggtta 
ctatacattt 
tatgctggac 
gcttttataa 
acatccgagg 
attcctttcg 
ttcaagatcg 
gtgcttttga 
gtgtttgtga 
gggtttcttg 
tatcttgttt 
agagttgttt 
ttatctgagc 
gttttatttg 
gttaagagtg 
acgttaatga 
caaaatttat 
caaatgacga 
taaaatttta 
aaaaactaaa 
ttttatgtct 
ttgattcaaa 
atttacttaa 
taacaacttc 
tagtatctgc 
cttcactttc 
ctcagaaaac 



gcgctttcgt 
ggtaagtttg 
tcttgatgat 
aagctgttgg 
tagtgcagtc 
actatacaat 
ctgcggtttt 
acgcgggata 
gggggattgg 
agtttataat 
cgagaagctt 
gctcgctcga 
cggttattcc 
gaccttcgct 
ttgtaacgag 
tgatgataaa 
ttgggtttct 
cttatagaag 
ccacagagac 
aaaatcagaa 
agacagtaga 
tagattgatt 
acagagaagt 
ttttggtaca 
gtgttttctt 
ggtttaagac 
tatttttttt 
taaataattg 
aaagtgattt 
aaattataac 
aatgttagct 
cgctggttag 
ccgcaaaatc 
cagtgaaaga 



tcgcttggat 
taagattaag 
gattttgaaa 
agttgtggga 
taggaagacg 
cgaatcgtca 
cgcgaaaggg 
ttacctacaa 
tttattagct 
ggaagggttc 
tgctattgta 
tgttttaaac 
tcttttgact 
tgaggtaaag 
ttagttggga 
tgggtatctt 
ggtttttggt 
ctcacaatct 
gtagaaaccc 
ggtcgaattt 
ccagaggaaa 
tgttctaaca 
gattaagcag 
gctaaagctc 
tagtagtaaa 
tttaatattt 
agatacatat 
tttacactat 
taattcttat 
aacttcaatg 
tgatatagaa 
agacaaagaa 
atttcaaaaa 
aacttctcaa 



gtttaatgaa actaagccaa 
cattgtctct tatttgatgt 
ggtattatta ttccgaaact 
tgtgtaataa cgcctcacaa 
gatccaaagg agataaacag 
gccgcgcttt ttgtttcgtt 
ttttatggaa ccaaacaagc 
gagaaatatg gcggtggtgt 
gctggacaaa gcagtactat 
ttagatcttc aaatggaaca 
cctactatgt ttgttgctat 
gaatggctta acattcttca 
atggtttcta atgaacatat 
caattttttg tcatctctct 
tctttgcaga agctagcttg 
cttctagatt tcttcatggc 
ggagtagttg gatacatcag 
tcttcctggt cgagtttaga 
ataactttag tattcttcaa 
gatggatggt tttgctgtat 
ctcagatgtg atgatgcaaa 
ttgcaaatgt agagtagaat 
aaacaaaatt agagaagtga 
aaattgttat agagattaga 
cggtgaaaat tctcttctga 
gtcacaaatt gtcatttacc 
gtgtcttata attttaacta 
aaatttaaat attttaatgc 
ttttcttata gaaagttggt 
gtgaataacc cgacccgaat 
agtacggtga cgcttaggag 
catgtgtcac tcctctcaac 
agctccaaat ttagcttacc 
cttccgattt ttcacaatcc 
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gtgttgaaga 
catttcttga 
cggatcaaag 
tgtgttcttg 
agttcaagaa 
catgatcaat 
tgatagtata 
tttcccgata 
aaccgggact 
atggctatca 
tatgtttaac 
gtcgatgcag 
catgggtgtc 
ttattgttat 
gactgtggcg 
tgaagtggaa 
tttcatcatc 
aatgtcagag 
cccttacaac 
ttggtcaacg 
gactgaattg 
tatgcaaaaa 
tattatatct 
gatattaaac 
caaagacaat 
taaataaaaa 
taaattttaa 
taaaattaat 
gattgaaaag 
aaaccggata 
gcaagcaagc 
taaaactttc 
catcagcttt 
accaaacttt 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 



ttttaataac tttttttcct cttattacaa aacctccact ctcatggctt ctcaaacttg 
ttatccatcc aaatctcaat ccctaattag ggttcatttc tctgtttctc caaacagggg 
aattcgaaga tgatggagtc taggtctccc atctgcaaca cttgtggtga agagattggt 



2880 
2940 
3000 



<210> 50 

<211> 33 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

gggacttatg ctggacagtt tataatggga ggg jJ 

<210> 51 

<211> 34 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

gggagaccta gactccacca tggtcgaaat cccc 

<210> 52 

<211> 30 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> Primer 

<400> 52 30 
gtgggaagtc tagaagtgtg caaatggggg 

<210> 53 

<211> 35 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> Primer 

tcatgatgag gtgccgggga agcgacgttg gtggg 

<210> 54 

<211> 30 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> Primer 

<400> 54 30 
caatttggac tctagaactt tgttatcttt 



<210> 55 
<211> 30 
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<212> DNA 

<213> ARTIFICIAL SEQUENCE 

<220> 

<223> Primer 

<400> 55 ^ 30 

catatgtcac ccccctctcc tctcctctcc 

<210> 56 

<211> 30 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> Primer 

<400> 56 30 
cgattaatgt gagaattttt agcccccaca 

<210> 57 

<211> 39 

<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> Primer 

cJatggccgc gcaacaacgg ccggcaacga gctgcggct 

<210> 58 
<211> 831 

<213> Pseudomonas fl uorescens AN103 



aJgagcactt acgaaggtcg ctggaaaacg gtcaaggtcg aaatcgaaga cggcatcgcg 
tttgtcatcc tcaatcgccc ggaaaaacgc aacgcgatga gcccgaccct gaaccgcgag 
atgatcgatg ttctggaaac cctcgagcag gaccctgccg ccggtgtgct ggtgctgacc 
ggtgcgggcg aagcctggac cgcaggcatg gacctcaagg aatacttccg cgaagtggac 
gccggcccgg aaatcctcca ggaaaaaatc cgccgcgaag cctcgcaatg gcaatggaaa 
ctgctgcgca tgtacgccaa gccgaccatc gccatggtca atggctggtg cttcggcggc 
ggtttcagcc cgctggtggc ctgcgacctg gcgatctgcg ccgacgaagc aaccttcggt 
ctctcggaaa tcaactgggg tatcccgccg ggcaacctgg tgagcaaggc catggccgac 
accgtgggcc accgccagtc gctctactac atcatgaccg gcaagacctt cggtgggcag 
aaagccgccg agatgggcct ggtcaacgaa agcgtgcccc tggcgcaact gcgcgaagtc 
accatcgagc tggcgcgtaa cctgctcgaa aaaaacccgg tggtgctgcg tgccgccaaa 
cacggtttca aacgctgccg cgaactgacc tgggagcaga acgaggatta cctgtacgcc 
aagctcgatc agtcgcgttt gctggacacc gaaggcggtc gcgagcaggg catgaagcaa 
ttcctcgacg acaagagcat caagcctggc ctgcaagcgt ataaacgctg a 
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300 

360 

420 

480 

540 

600 

660 

720 

780 

831 



<210> 59 

<2U> 714 

<212> DNA urc „« 

<213> Pseudomonas putida WCSibB 



aJgagcccaa cgctcaaccg tgaaatgcgc gatgtactgg aaaccgtcga gcaggatgcc 60 
gacgcacgcg tgctggtgtt gaccggtgag ggcagcgcct ggaccgccgg catggacctc 120 
aaggagtact tccgcgaggt ggacgcaggc cccgagatcc ttcaggagcg attccgtcgc 
gatgcctcgg aatggcagtg gaagctgctg cgcttcatca gcaaacccac catcgccatg 
gtcaacggct ggtgcttcgg cggtggtttc agcccgctgg tcgcttgcga cctggctatc 
tgcgccgacg aggccacctt cggcctgtct gaaatcaact ggggtattcc accgggcaac 
ctggtcagca aggccatggc cgacaccgtg ggccaccgtg aatcgcgtat catcatgacc 
ggcaagacct tcgacgggca gaaagccgcg cagatggggc tggtcaacaa gagcgtgccg 
gttgcgcagt tgcgcgatga agtggtgctg ctcgcccagg accttctcga caagaacccg 
gttgtgctgc gcgccgccaa aaacggcttc aagcgctgcc gcgagttgac ctgggagcag 
aacgaggact acctgtacgc caagctgcgt gacccggagc cccgcgcgca aggcctgaag 
cagttcctcg acgacaaaag cataaagcca ggcctgcaag ccatcaagcg ctga 



atgSagacg ccaacgacac cgcgacctat cgggtcgaga accgcatcgc ctgggtgaag 
ttcaatcgcc ccgataagcg caactgcatg agccccaccc tgaaccgtcg catgatggag 
gtgctggatg agctggagtt ccgtgacgac gtcggcgtcc tggtcctgac cggcgaaggc 
tcggcctggt cggcgggcat ggacctgaag gagtacttcc gcgaaaccga ggccaagggt 
ctgggcgcta cgcgtcaggc tcagcgcgag tcctacggct ggtggcgtcg cctgcgctgg 
taccagaagc cgacgatcgc catggtcaac ggctggtgct ttggcggcgg ctatggcccg 
ctgtactcgt gcgacctggc gatcgccgcc gacgaggctc agttcgccct gtcggagatc 
aactggggca tcctgccggg cggcggcgca accaaggtcg tggtcgacct tatgccgctg 
cgcgacgcca tgtaccacgc catgaccggc gagctgatcg atggccggaa ggccgccgcc 
tggcgcctgg tcaacgagag cgtgccgctg gagcgcctgg aggcgcgcgt gcgcgagctg 
gccgaggtgc tgttgaaaaa gaacccggtg gccctgaagg ccaccaagga cgccgtccga 
cgtgttaagg aaatgaacta cgacaacgcc gaggactacc tggtccgggc ccaggaggcg 
gccaactcct tcgacaacga cggtcgcaag gagggcatca agcagttcat cgacgacaag 
acctacaagc ccggcctggg cgcctacgat ctggccaagc agagctga 



180 
240 
300 
360 
420 
480 
540 
600 
660 
714 



<210> 60 
<211> 828 
<212> DNA 

<213> Caulobacter crescentus 

<400> 60 mnnrrnana accacatcqc ctgggtgaag 60 

120 
180 
240 



300 

360 

420 

480 

540 

600 

660 

720 

780 

828 



<210> 61 
<211> 275 
<212> PRT 
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<213> Caulobacter crescentus 
<400> 61 

Met Thr Asp Ala asp Asp Thr Ala Thr Tyr Arg val Glu Asn Arg He 



1 



Ala Trp val Lys Phe Asn Arg Pro Asp Lys Arg Asn cys Met Ser Pro 
20 25 

Thr Leu Asn Arg Arg Met Met Glu val Leu Asp Glu Leu Glu Phe Arg 
35 40 ^ D 

Asp Asp val Gly val Leu Val Leu Thr Gly Glu Gly Ser Ala Trp Ser 
50 55 

Ala Gly Met Asp Leu Lys Glu Tyr Phe Arg Glu Thr Glu Ala Lys Gly 
65 70 75 

Leu Gly Ala Thr Arg Gin Ala Gin Arg Glu ser Tyr Gly Trp Trp Arg 

85 yu ZfJ 

Arg Leu Arg Trp Tyr Gin Lys Pro Thr He Ala Met val Asn Gly Trp 
100 105 

Cys Phe Gly Gly Gly Tyr Gly Pro Leu Tyr Ser Cys Asp Leu Ala He 
115 120 - L ^- > 

Ala Ala Asp Glu Ala Gin Phe Ala Leu Ser Glu lie Asn Trp Gly He 
130 135 

Leu Pro Gly Gly Gly Ala Thr Lys Val val val Asp Leu Met Pro Leu 
145 150 x:)D 

Arg Asp Ala Met Tyr His Ala Met Thr Gly Glu Leu He Asp Gly Arg 

Lys Ala Ala Ala Trp Arg Leu Val Asn Glu Ser val Pro Leu Glu Arg 
180 185 

Leu Glu Ala Arg val Arg Glu Leu Ala Glu Val Leu Leu Lys Lys Asn 
^95 200 t - y ' 3 



Pro 

210 



val Ala Leu Lys Ala Thr Lys Asp Ala Val Arg Arg val Lys Glu 

Met Asn Tyr Asp Asn Ala Glu Asp Tyr Leu val Arg Ala Gin Glu Ala 
225 230 

Ala Asn ser Phe Asp Asn Asp Gly Arg Lys Glu Gly He Lys Gin Phe 



245 



He Asp Asp Lys Thr Tyr Lys Pro Gly Leu Gly Ala Tyr Asp Leu Ala 
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260 



265 270 



Lys Gin Ser 
275 



<210> 62 

<211> 735 

<212> DNA 

<213> Pseudomonas sp. HR199 



180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

735 



a^gagcccaa ctctcaatcg agagatggtc gaggttctgg aggtgctgga gcaggacgca 60 
gatgctcgcg tgcttgttct gactggtgca ggcgaatcct ggaccgcggg catggacctg 120 
aaggagtatt tccgcgagac cgatgctggc cccgaaattc tgcaagagaa gattcgtcgc 
gaagcgtcga cctggcagtg gaagctcctg cggatgtaca ccaagccgac catcgcgatg 
gtcaatggct ggtgcttcgg cggcggcttc agcccgctgg tggcctgtga tctggccatc 
tgtgccgacg aggccacctt tggcctgtcc gagatcaact ggggcatccc gccgggcaac 
ctggtgagta aggctatggc cgacaccgtg ggtcaccgcg agtcccttta ctacatcatg 
actggcaaga catttggcgg tcagcaggcc gccaagatgg ggcttgtgaa ccagagtgtt 
ccgctggccg agctgcgcag tgtcactgta gagctggctc agaacctgct ggacaagaac 
cccgtagtgc tgcgtgccgc caaaataggc ttcaagcgtt gccgcgagct gacttgggag 
cagaacgagg actacctgta cgccaagctc gaccaatccc gtttgctcga tccggaaggc 
ggtcgcgagc agggcatgaa gcagttcctt gacgagaaaa gcatcaagcc gggcttgcag 
acctacaagc gctga 

<210> 63 
<211> 840 
<212> DNA 

<213> Delftia acidovorans 

atgagcaccg aacgtaccga agaacagacc gtgtcctgca ccgtcacagg ccgcgtggcc 60 
tgggtgaaat tcaaccgccc tgaaaagcgc aacgccatga gcccccagct caaccgccag 120 
atgatgcgtg tgctcgacga cctggagttc cgtgacgacg tgggcgtggt cgtgcttgca 
ggcgaaggca cggcctggac ggccggcatg gacctgaagg aatacttccg cgagaccgag 
gccaccggcc tggccggaac ccgcaaggcc cagcgcgaga gctatggctg gtggcgccgc 
ctgcgctggt tccagaagcc gaccattgcc atggtcaacg gctggtgctt cggcggcggc 
tacggcccgc tgttcgcctg cgacctggcc tttgcctcgg atgacgccaa gttcggcctg 
tccgaaatca actggggcat cctgcccggt ggcggcgcct ccaaggtggc ggtggaactg 
ctgtccttcc gccgtgccat gtaccacgcc atgctgggcg agaacatcga cggccgcacg 
gccgccgagt ggggcctggt caacgagtcg ctgccggccg atcgcctgca gacccgcgtc 
accgaagtgg ccgaggccct gctgcagaag aaccccagcg ccctgaaggc caccaaggac 
gccatccgcc gcgtgcgcga catgagctac gacaacgccg ^ggactacct ggtgcgcgcc 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



caggaagccg ccaacagcta cgacaacgaa ggccgcaagg aaggcatgcg ccagttcctc 
gacgacaaga cctacaagcc cggcctgggc acctacgacc tctcgaagca aaagtcctga 

<210> 64 
<211> 864 
<212> DNA 

<213> Amycolatopsis HRlb/ 

atgagcacag cggtcggcaa cgggcgggtc cggacggagc cgtggggcga gacggttctg 
gtggagttcg acgaaggcat cgcctgggtc atgctcaacc ggccggacaa gcgcaacgcc 
atgaacccca ccctgaacga cgagatggtg cgggtgctgg accacctgga gggcgacgac 
cgctgccgag tgctggtgct gaccggcgcg ggcgagtcgt tctccgcggg catggacctc 
aaggagtact tccgcgaggt cgacgccacc ggcagcaccg ccgtgcagat caaggtgcgg 
cgggccagcg cggagtggca gtggaagcgg ctggcgaact ggagcaagcc gacgatcgcg 
atggtcaacg gctggtgctt cggcggcgcg ttcaccccgc tggtggcctg cgacctggcc 
ttcgccgacg aggacgcgcg gttcgggctg tccgaggtca actggggcat cccgccgggc 
ggcgtggtca gccgggcgct ggcggcgacc gtgccgcagc gcgacgcgct gtactacatc 
atgaccggtg agcccttcga cggcccgccg cgcgcggaga tgcgcctggt caacgaggcg 
ctgcccgccg accggctgcg ggagcgcacc cgcgaggtgg cgctgaagct cgcgtcgatg 
aaccaggtgg tcctgcacgc ggccaagacc gggtacaaga tcgcccagga gatgccctgg 
gagcaggccg aggactacct ctacgccaag ctcgaccagt cccagttcgc cgacaaggcg 
ggcgcccgcg ccaaggggct gacccagttc ctcgaccaga agtcctaccg gcccggcctg 
agcgccttcg acccggagaa gtag 

<210> 65 
<211> 1437 
<212> DNA 
<213> Vitis sp. 

aJgggatctg aatcaaagct agttcatgtg tttttggttt ccttccctgg acaagggcat 
gtcaaccctt tgctcaggct ggggaagcgt ctggcttcaa agggcttgct tgttaccttc 
tccactccag agagtatcgg gaagcagatg aggaaagcca gtaacattac tgaccagccg 
acaccggtcg gagaaggtct gatcaggttc gagtttttcg aagatgagtg ggacgagaac 
gagcccaagc gccaagattt ggacctttac ttgccccagc tggagctcgt gggcaaaaag 
gttcttcctc agatgatcaa aaaacacgca gagcaggatc gacctgtctc ctgcctcatc 
aacaacccat ttattccatg ggtttctgat gtagcagctg atcttggaat ccccagtgcc 
atgctttggg ttcaatcttg cgcttgcttt tctacgtatt accactacta ccatggctta 
gtcccttttc cctccgaagc tgagcctgaa atcgatgttc aattgccatg tatgcctctc 
ttgaagtatg atgaagtcgc tagcttcttg tacccgacca ctccctaccc attcctgagg 
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780 
840 



300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

864 



300 
360 
420 
480 
540 
600 



agagctatct 
ttccaagaac 
gtaggacctt 
aaggccgacg 
tcttttggaa 
ttaaactccg 
gaactcctag 
caatggagcc 
tgtggatgga 
cagtggggag 
agaatgtgca 
ttgatcgagg 
aagaaggcgg 
tttgtcgacg 



taggccagta 
tggaacccga 
tatacaagaa 
actgcatcga 
gcgtcgtgta 
gcctgcaatt 
ttcttccaga 
cgcaagagca 
actcatccat 
atcaagtcac 
gaggcgaggc 
ccaccaccgg 
cagagcaggc 
aggttcggag 



caggaacctg 
agtcatcgaa 
ccctaaagtg 
gtggctcgac 
cctgaaacaa 
cttatgggtg 
agggttcttg 
agtcttagct 
ggaggctctc 
cgacgccaag 
cgaaaacaag 
accaaaggca 
ggtggcggag 
aaggagcatt 



gacaagccct 
tacatgtcca 
ccaaacgccg 
tccaagcctc 
gaccaagtag 
atgaaaccgc 
gaaaaggccg 
cacccctccg 
agctccggca 
tacttggtgg 
ctcatcaccc 
gcggagttga 
ggcggttcct 
gagatcattt 



tctgtatatt 
agatctgccc 
ctgtccgtgg 
cctcctccat 
acgagatcgc 
cgcacaaaga 
gtgacaaagg 
ttgcctgttt 
tgccggtggt 
acgaattcaa 
gggacgaggt 
agcaaaacgc 
ccgaacggaa 
acaaaacaaa 



gatggacacg 
gatcaagcct 
cgacttcatg 
cgtctacgtc 
ttatgggctc 
cgccggcctg 
caaggtggtg 
cgttacccac 
ggcgttccca 
aattggagtg 
ggagaagtgt 
catgaagtgg 
tctacagggt 
aatttaa 



<210> 66 

<211> 1536 

<212> DNA . 

<213> Eucalyptus granchs 

<400> 66 

atggggtcgg aggcacttgt ccacgtcctc 
aacccgctcc tgaggcttgg caagcgcctc 
accccagaga gcatcgggaa ggcaatgcgc 
ccggtcggtg atggcttcat ccggtttgag 
atacgccgcc aggacctcga ccagtacctc 
atccctgaga tgatccggcg caacgccgag 
aatcctttca tcccctgggt ctccgatgtt 
ctctgggtgc aatcctgtgc atgcttcact 
cccttcccgt ctgagacagc gatggagatc 
aagcacgacg aggtcccgag cttcttgtac 
gcgatcatgg ggcagtacaa gaacttggac 
caggagctcg agcatgagat cattgagtac 
gggccgctct tcaagaaccc taaggccccg 
gctgacgact gcgtcggctg gctcgactca 
tttgggagcg tcgtgtactt gaagcaagac 
aactccgggg tcaacttctt gtgggtcatg 
gttctcaaaa tgcctgaagg gttcttggag 



ttggtctcat tccctggcca 
gcctccaagg gcctgctcgt 
aaggcgagca acatcggcga 
ttcttcgagg acgggtggga 
ccccagctcg agaaggtcgg 
caaggccgcc ctatctcttg 
gccgatagcc tcggcctccc 
tcgtactact actactacca 
gatgtgcaac tcccttgcat 
ccaacgaccc cgtacccttt 
aagccattct gcatcctgat 
atgtccaaga tcagccccat 
aacgccactg tcaagggcga 
aagcctgctt cctcgatcgt 
cagtgggatg agattgctta 
aagcctccac acaaggactc 
aaggctggtg ataggggcaa 
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660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1437 



gggccacgtc 
caccttcacg 
ggagctctcc 
cgaggacgag 
gaaggtcctc 
cctcatcaac 
ctcggcgatg 
tggcctggtc 
gccgctccta 
cctccggcgg 
ggacacgttc 
caagacagtc 
tttcatgaag 
ttacgtgtcg 
tgggctgttg 
tggctatgag 
ggtggtgcag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 



tggagcccgc 

ggttggaact 

tggggtgacc 

atgtgccggg 

cgcgaggcaa 

gcggcagcgg 

gtggacgagg 

aacggagggg 

ccaaaggtca 



aagagcaagt 

cgaccatgga 

aggtcaccga 

gcgaggcaga 

cctcggggcc 

aggcggctgt 

tgaagaggag 

cggacttggc 

acggggagtt 



cctggctcac 

ggccttgacc 

cgccaagtac 

gaacaagctg 

caaggccgag 

ggcagagggt 

gagcctggag 

caacaaagtg 

aaaggtggtg 



ccctcggtgg 

tctggcatgc 

ctagtcgacg 

atcacgcggg 

gagatgaagc 

ggctcctcag 

gtgctggctg 

gcggccaatg 

tcgtga 



cctgcttcgt 

ctgtggtggc 

tgttcaaggt 

acgtggtcga 

agaacgcgat 

accggaacat 

cgagtggcaa 

gggttgcgga 



cacgcactgc 

gttcccgcag 

cggggtgagg 

gcagtgcctc 

gaagtggagc 

ccaggccttc 

gtcaacggcc 

gctgggcgag 



1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1536 



<210> 67 

<211> 1515 

<212> DNA 

<213> Citrus rrntns 

<400> 67 

atgggaactg aatctcttgt 
aacccgcttc tgaggctcgg 
acacctgaaa gctttggcaa 
ccagttggcg acggcttcat 
ccaggacgcc gagatcttga 
attccaaaaa taatcaagaa 
aacccattta tcccttgggt 
ctttgggttc aatcttgtgc 
ccatttccta gtgaaaaaga 
aagcatgatg aagtgcctag 
gctattttgg ggcagtacga 
tatgagcttg agaaagagat 
ggccctctgt tcaaaaaccc 
cccgatgaat gcatagactg 
ttcggcacgg ttgtctactt 
aactcgggga tttcgttctt 
attgttgacc tgccagatgg 
tggagtccac aagaaaaagt 
ggctggaact caaccatgga 
tggggtgatc aagtaactga 
ttgtgccgtg gagaggcaga 
ctcgaggcca cggccggacc 



tcacgtctta 
cagactcctt 
acaaatgaga 
tcgcttcgaa 
ccaatacatg 
aagcgctgaa 
ttccgatgtt 
ttgttttgct 
acccgaaatt 
cttcttgcat 
aaatcttggc 
tatcgattac 
taaagctcca 
gctcgacaaa 
gaagcaagaa 
gtgggtgatg 
gttcttggag 
gttggctcac 
gtcgttggca 
tgccatgtat 
gaacaggata 
taaggcggcg 



ctagtttcat tccccggcca 
gcttcaaagg gtttctttct 
aaagcgggta acttcaccta 
ttcttcgagg atggatggga 
gctcaacttg agcttattgg 
gaatatcgcc ccgtttcttg 
gctgaatccc tagggcttcc 
gcttattacc attactttca 
gatgttcagt tgccgtgcat 
ccgtcaactc cttatccttt 
aagccgtttt gcatattgtt 
atggcaaaaa tttgccctat 
accttaaccg tccgcgatga 
aagccaccat catccgttgt 
caagttgaag aaattggcta 
aagccgccgc ctgaagactc 
aaagttggag ataagggcaa 
cctagtgttg cttgctttgt 
tcgggggtgc cggtgatcac 
ttgtgtgatg tgttcaagac 
atttcaaggg atgaagtgga 
gagctgaagg agagcgcgct 
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tggccacgta 60 

caccttgacc 120 

cgagcctact 180 

cgaagacgat 240 

caaacaagtg 300 

cctgatcaat 360 

gtctgctatg 420 

cggtttggtt 480 

gccactactg 540 

cttgagaaga 600 

ggacactttc 660 

taaacccgtc 720 

ctgcatgaaa 780 

atacatctct 840 

tgcattgttg 900 
tggcgttaaa 960 

agttgtgcaa 1020 

gactcactgc 1080 

cttcccgcaa 1140 

cggtttaaga 1200 

gaagtgcttg 1260 

gaagtggaag 1320 



caggaggcgg aggaagctgt ggccgatggt ggctcgtcgg ataggaacat tcaggctttc 1380 
gttgatgaag taagaaggag aagtgtgggg attataacca gcagcaagtc gaagtcaatc 1440 
cacagagtta aggaattagt ggagaagacg gcaacggcaa ctgcaaatga caaggtagaa 1500 

1515 

ttggtggagt catga 

<210> 68 

<211> 31 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 68 _ 31 

ccaaggaccg catatgacag acgccaacga c 

<210> 69 

<211> 32 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 69 32 
cctccccctc gcaagctttc agctctgctt gg 

<210> 70 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 70 ^ 33 

gagagcatcc atatgagcac atacgaaggt cgc 

<210> 71 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

cgcagcgtca agcttcagcg tttatacgct tgc 3 

<210> 72 

<211> 22 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 72 22 
tgagagattc agatgcccag aa 
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20 



<210> 73 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 73 

tggattccag cagcttccat 

<210> 74 

<211> 25 

<212> DNA 

<213> artificial sequence 

<220> 

<223> Actin probe 

<400> 74 25 
tcttgttcca gccctcgttt gtggg 

<210> 75 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 75 20 
gcctgggtga agttcaatcg 

<210> 76 

<211> 19 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 76 ig 
ccatcatgcg acggttcag 

<210> 77 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> HCHL probe 

<400> 77 23 
cccgataagc gcaactgcat gag 

<210> 78 

<211> 15 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 



<400> 78 
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tgcgccgacg aagca 



15 



<210> 79 

<211> 16 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 79 16 
gttgcccggc gggata 

<210> 80 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer 

<400> 80 23 
ttcggtctct cggaaatcaa ctg 

<210> 81 

<211> 814 

<212> DNA 

<213> Zea mays 



rtatcttaat atgccccgat tcaacagcac ccagtcgagt cattgcgttc tggagattct 
tgcagcgcat ttccatgttt aagaccttat tatgaaatgt ctggcattcg tggatccact 
gagcttcttt ctgcgaatgt gccatatcgt ggcattggcc gaagcaacca aacatttgtt 
gcccttttgt gtcggtgttt tataaagtac ctcaatgacg atacagcctc agggcgcttc 
ctgcttttgc acttattcgg agttcaggcg agttaacgaa gttcagacgg ttctgaagag 
aggccgtgtt gtgttttgtc ggcgtggtat cgcgcaagca catgtgtctt tggtaagatg 
gtctggatgg ctgtcctacc acctgccatt tatacacaca ctgacttcac cgtcacactg 
gcacgacatg agctcgccat cctaccagaa acgctgagac gtcaccggca accacccctc 
tcgctcgctc tggcctctgc tcctgatttg atttggacag aaaactgggc agggcagggc 
gcgctcagca cgtttgcttc ggaaacactg cgagtgtgcg acacatttcc cggcttgatc 
tcgaagcgag ccctgatgtg tttgtcatgc acctgcctgc cttggcttgt gctctaatca 
acgccggact ccccaactca cggttggtgc gggacgccac cccgccacct taccgcccgc 
ctcggcgcct caccagtcac cacacctcgc gcctgccatc agctatatca ccgtggccac 
ttccgtgtcc cttcacggat acctcacccc caca 



300 

360 

420 

480 

540 

600 

660 

720 

780 

814 



<210> 82 
<211> 598 
<212> DNA 
<213> zea mays 

ta?attga?t ttacatatga tagtgatgtt actccttccg^atctatatt ttatattagt 60 



ttttatctcc tggcaacacg gtcacaacag aagagaagtt tttcagaccg attccaggat 
cgattttttt tttatatctg ggctaagaca tcaggtagag attgtttaac ctttgcggct 
ttccgcactg acggacccac ccccaccgca tcaacggaac ctaccaacca cccccgtgct 
ccgacccccc atctgcccgt cttccaggtt acgccccgcg cggccgcgcg cgcggaagct 
gtatcacccc acccgtcgac gtcgtcttcg cttcgaaacc ccgcaaaacc ccgcggaaaa 
aacccacctg ctgcacgcac gcaccccctc cctctccctc cccatggcgc ctcccctcac 
ccaactcttt gcttccattc tttccatcca cccgccaatg cgacgccgac gccgcaactc 
cacccaccgc ctgccagcgc cacctcaccg caccgcttcc atcaccccgc gatcatgggc 
taccgctata tcaccacgcc tccaacctcc ggcacgctta gcctctctct cccattct 



<210> 83 

<211> 724 

<212> DNA 

<213> zea mays 



120 

180 

240 

300 

360 

420 

480 

540 

598 



aS?ttg!Ia caatattgaa atttgaatgg ttttaacatt tgaaggctga aaaccaaaat 60 
actttgtagc taagtgttgg aaacccgact cggccaataa gtcgacagac cgtaaaataa 120 
ggtcaatcta aactttatga taaatattct tgtttgatag caatagcatt gcaggaccag 
gacccaaggg aagagaagat gccaaatccc atcgaggcta aagcaaaaac gatccaattt 
atgagcaaac ccacactgaa gtttcaaaat tgttttctga aaaaaaagta accagcaagt 
taaaaaatga gatggcggga aagccaagtc tcggttggtc gaggggttgg ttggggcgca 
gcctgacaag tgacaacggc agcaggatag tagcatcagg cgcaagccag cgcaggcggc 
agcgcgagga tttcgcttca cttagcggca acggagacgc tgcacccaac caacacgagc 
tccccctcac ccgctgcgac gcgcgcgtcc cacgagcgga agccccccgc gccgacgcga 
gcgcgggggc tcgaccgacc gacccaacgc ctccatctcc accgcgcgca ccaaatcgca 
ctcccgtccg ccccgccgat cgaacagcca ccgctcacct ctcccacccg ccaaaaacct 
ccggcctcct ctcatattca tagctgagct agcccctgcc acaaggtaga gcrtcgctca 



cacc 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
724 
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